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ANOTHER GOVERNMENT APPLICATION OF SKF BEARINGS 


3" Anti-Aircraft Mobile Mount Gun 
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Nothing is apt to cosiso much 
as a bearing that cost so little. 
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Newest U.S. Anti-Aircraft Gun Uses Never.- 


Failing and Smooth 


APABLE of bringing down bombing 
planes at a great altitude, this 3" 
Anti-Aircraft Mobile Mount Gun, is the 
latest development of Army Ordnance ex- 
perts. It is part of the air defense planned 
for protecting American cities and, accord- 
ing to experts, no airplane can fly at an 
altitude greater than the range of this 
weapon. 
ScsF Anti-Friction Bearings were 
again chosen for this highly important 


Operating OKF'’s 


duty. Their smooth and easy action make 
it possible to direct this gun as quickly and 
freely as one would a stream of water. On 
top ofthis, SiSS Bearings have the rugged- 
ness to stand the gaff of such strenuous 
service without impairment of precision 
adjustments. These are vital reasons why 
SSiSF are depended upon by the U. S. 
Government for equipment on land, sea 
and in the air. 


SKF INDUSTRIES, INC., 40 East 34th Street, New York, N.Y. 
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little interference with the needs of the civilian populations as possible.”’ 
Patrick J. Hurtey, The Assistant Secretary of War 





“When we consider that war brings with it an abnormal demand for commodities which rang¢ 
from foodstuffs, clothing and guns to automobiles and railway locomotives we realize the tremendous 
load that war places on industry and the vital dependence of military strategy on industrial effort. 
And this demand takes place when industry is least able to meet it—handicapped as it is by with- 
drawal of men for military service and by the necessity of adapting its factories to the production of 
articles with which they are possibly unfamiliar. And yet the additional load must be carried with :; 
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= Army Ordnance Association is a national organization of American citizens pledged to industrial pre- 

paredness for war as our Nation’s strongest guarantee of peace. 

HE Association endeavors to keep alive an interest in and knowledge of the design, production and main- 

tenance of munitions. Other than a few manufacturing arsenals—six in all—there is no peace-time in- 
dustry for the production of ordnance. Should war unhappily come again, industrial America will be called 
upon to produce munitions in great quantity and of intricate and unusual design. In an emergency time will 
not permit careful study or long preparation for the production of munitions. The problem is one of vital 
concern. 

HE Army Ordnance Association believes that the solution of this problem, based on experience, lies in 

an active organization at all times codperating with the Government. The principal objective of the As- 
sociation is an active membership of American citizens, on whom the duty of design and production of muni- 
tions will fall in war, who will have an accurate and authentic knowledge of the complex requirements of 
ordnance. “Peace Insurance” in this form is the foremost aim of the Army Ordnance Association. 


HB Association is purely patriotic; it has no commercial interests, no political alliances, and no religious 
affiliations. It is not operated for profit: its income is expended in furthering its aims. Its officers and 
directors serve without remuneration. 
Amr ORDNANCE, the journal of the Association, is published solely for the purpose of disseminating in- 
formation on the progress of our munitions developments so that American industry may at all times know 
its responsibilities to the common defense. 


The objectives of the Association as set forth in its Constitution are: 





To provide, when required, the services of com- 
petent committees to investigate and report upon spe- 
cial ordnance subjects; 


To assist in effecting industrial preparedness for 
war as being one of the Nation’s strongest guarantees 
of peace; 

To keep available the highly specialized knowledge 
necessary for arming the manhood of the Nation by 
stimulating interest in the design and production of 
ordnance material ; 

To promote mutual understanding and to effect co- 
operation with American Scientists, Inventors, En- 
gineers and Manufacturers in civil life and the Reg- 
ular and Reserve Officers of the Army Ordnance De- 
partment ; 


To assist in developing and maintaining an efficient 
personnel, both commissioned and enlisted, for the 
units required for Ordnance Field Service in the event 
of an emergency ; 


To commemorate the services rendered by the In- 
dustry of the Nation and by the Officers and Civilian 
Employees of the Ordnance Department in the wars 
in which the United States has been engaged. 


ARMY ORDNANCE ASSOCIATION 
The Mills Building, Pennsylvania Ave. at 17th St., N. W. 
Washington, D. C. 

















a a a a oe oe es a Gf ae ee we oe et - 
_ecoe nam eee em de Wy ey a oe snr oe 











































oe 
he iinntentte dati ttiteeentoandodead- tA At.-...%.1.1.1.1 Lit Stwtivivvvivivivivivvvivitv=vivivivvittu=v~ittt=»vickittLit.Atttt ttt?! ttt??? | | YT th) ) ht hth) Pht TP Th TTT 



















sme ee ew ee eee 

















a == ——————— ey 
NEW YORK CINCINNATI 
(Organized June 15, 1921) (Organized December 10, 1925) 


SAMUEL McRoserts, 2nd Vice-President: WILLIAM I. | Kunn. Directors: C. L. Harrison, H. L. CAMPBELL. 
WESTERVELT. 3rd Vice-President: H. B. MAcHEN. | R. F. Tart, W. C. James, H. W. T. Couuins, 1 

jth Vice-President: BR. D. Coomss. Executive Com- | Barr, CHARLES HAKE, Jr. Treasurer: R. S. Barr. 
mittee: THE OFFICERS AND JAMES A, FARRELL, CHARLES | Sccretary: H. L. CAMPRELL, University of Cincinnati, 
ELLIoT WARREN, EF. L. SHeRwoop, EARL McFarLANp, | Cincinnati, Ohio. — , 

C. FE. Davres and J. M. Boyte. Treasurer: CHARLES 
H. Keck. Secretary: Pumirp R. FAyMONVILLE, 39 
Whitehall Street, New York City. 


| 

President; JAMES L, WaALsH. 1st Vice-President: | President: F. W. HINKte. Vice-President: S. G 
| . ° 
| 


. & 
> 
; 


| 


amar PHILADELPHIA 


(Organized December 9, 1926) 


CALIFORNIA 
President: Puiie H. Gapsven,. Vice-Presidents : WIL- 


(Organized October 17, 1923) LIAM (. SpruANCE, Ernest T. Trica. Directors: J. W. 
aa . - . RAWLE, CHARLES Day, THOMAS S. GATES, CHARLES Z. 
President: Priny EF. Horr. Vice-President: CHARLES tee I L. Pourtney. J. W Renethte Seerctary: 
N. Biack. Directors: D. C, Jackiine, W. H. Ouiver. | pp Sy AFFER, 1205 Gimbel Building, Philadelphia 
~ + — — ’ y - « é YER, ante : ’ , ims ‘ al, 
REESE LLEWELLYN, J. D. GRANT, M. M. MITCHELL. | , 
| 
| 





BRUCE CORNWALL, THEODORE J, HOoveR, SAMUEL KAHN. 7” 


Secretary: M. L. Brett, 58 Sutter Street, San Fran- 
cisco, Calif. 


ST. LOUIS 
(Organized January 18, 1927) 


CHICAGO - ; ; 

President: Harry Scurziin. Vice-President: FE. D. 

(Organized May 3, 1924) CAMPBELL, Directors: J. M. Kurn, J. W. JARBOE, 

ale ‘ e A. J. Davis, E. D. Nims, M. FE, Stncieron, W. F. 

President: A. K. Hamirton, Vice-President: F. A. | Carrer. J. M. Ourx. H. I. Fincn. Treasurer: ALLEN 

LORENZ, Directors: FE. J. Burrineton, R. P, LAMONT, | May. Secretary: C. M. Roperts, Southwestern Bell 
| 





I. A. Russett, W. C. Youne, W. R. Wrieut, O. H. | Telephone Building, St. Louis, Mo. 
Worster, Secretary and Treasurer: W. H. Soper- 
HOLM, 600 W. Jackson Boulevard, Chicago, II. 


| PITTSBURGH 
BOSTON (Organized February 24, 1927) 


T. M. Grrpter, J. FrRanK DRAKE. Directors: RALPH 
M. Dravo, H. A. Gipney, J. Rogers FLANNery, EF. T 
Wuuirer, H. P. Davis, FRANK B. Bett. Treasurer: 
G. M. Stxsmiru. Secretary: Frep A, MCMAHON, 1014 
Diamond Bank Building, Pittsburgh, Pa. 


(Organized June BO, 1925 ; : = ; : 
' = | President: Taytor ALtperpice. Vice-Presidents: 

} 

| 


President: James F. Monaghan. Vice-President: 
R. F. Whitelegg. Directors: Edward F. Miller, James | 
S. Smyser, Nathaniel C. Nash, Jr., George P. Slade, 
George L. Gilmore, Everett Morss. Treasurer: Jere- 
miah Campbell. Secretary: John G. Booton, 200 
Devonshire Street, Boston, Mass. 


MILWAUKEE 

WASHINGTON (Organized September 26, 1928) 
(Organized November 18, 1925) President: W. W. CoLEMAN. Vice-President: Eric H. 
LICHTENBERG. Directors: Hersert V. KOHLER, WIL- 


LIAM HoruickK, Jr., JAMES G. CowLiInG. Secretary 
6038 Trust Company 





| 
President: James A. DRAIN. Vice-President: C. G. | 
METTLER. Secretary-Treasurer: L. A. Copp, 806 Mills | Treasurer; Grorce H. Boyer, 





Building, Washington, D. C. Building, Milwaukee, Wis. 
TTT ri ts 



























LSS SSS SSCS SS SK SCS SSS See eels * 
ee Se oS a ee ae a ee 














Hucu S. JOHNSON 


SoLpDIER, LAWYER, MANUFACTURER 


RADUATE Oklahoma Northwestern Normal School, 1901; 

U. S. Military Academy, 1903, A. B.; University of Cali- 
fornia, 1915, J. D. 1916. Commissioned 2nd Lieutenant lst 
Cavalry, 1903. Served through grades to Brigadier General 
1918. Resigned from military service 1919. Vice-president, 
general counsel and assistant general manager Moline Plow 
Company; Organizer and chairman of board Moline Implement 
Company. Served as quartermaster for refugees San Fran- 
cisco fire, 1906; in Philippines 1907-1909; executive officer 
Yosemite National Park, 1910-1912; superintendent Sequoia 


National Park, 1911. Judge Advocate under General Pershing, 
Punitive Expedition, Mexico, 1916. Assistant to law Officer, 
Bureau of Insular Affairs, 1917; deputy provost marshal gen- 
eral, Washington, D. C., 1917. Colonel, War Department Gen- 
eral Staff, 1918; Chief, Purchase, Storage and Traffic Division, 
General Staff, and member of War Industries Board, 1918. 
Awards: Mexican Campaign and World War medals; Distin- 
guished Service Medal “for work on selective draft.” Author: 
Williams of West Point, 1907; Williams on Service, 1909; 
Selective Service Regulations and Questionnaire, 1917. 
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Fallacies of ‘‘The Universal Draft’’ 


And the Equitable Way to Mobilize Industrial America in War 
By Hugh S. Johnson 


ISK of national existence on the hazard of only a 
R fragment of national defensive strength is a thing 
of the past. No 
without at 


nation will ever again enter a major 


conflict least some provision for the mobiliza- 


tion of its entire resource of men, money, morale and 


matériel for the single purpose of victory. 

Mobilization of men bases on principles and presents 
problems widely varying from those incident to mobiliza- 
This 


Because, in the World 


tion of things or mobilization of mind and spirit. 
difference is apt to be overlooked. 
War, we classified our man power in the order of the 
relative value of its various groups to military and indus- 
trial uses, and selected for service with the colors those 
most available for that duty and because coincident with 
their marching there was profiteering, inordinately high 
wages and a vast inefficiency due to insufficient control in 
industry at home, the casual commentator is apt to con- 
clude, “Do with property, employment and dollars what 
you did with soldiers. Draft every dollar, every man and 


every thing.” It has a lilting sound. It seems a practical 
Alexandrian slash at a Gordian knot of far more numerous 
and tangled strands than the one in Phrygia. It has become 
a sort of shibboleth. It parades under the formula, “The 
Universal Draft.” 

What is being striven for by the proponents of this idea 
is a plan for a compact and scientific organization of our 
country—justly, equitably and without economic chaos—as 
future conflict. 


a true “Nation-in-Arms” in the event of 


The end is certainly laudable and we learned enough in 
1918 to know it to be attainable. 


also learned the paths that ended in 


But, as to the road to- 
ward the goal we 
culs-de-sac and those that promised something of success. 
Those lessons seem to have gone glimmering in many minds. 
“The universal draft” in the sense the words are here used 
is utterly impracticable. It violates principles of political 
economy and civil and economic organization which econ- 
the outset and mere dalliance with the words 
that 


organization of our defense at all. 


demn it at 


raises dangers threaten to overwhelm any modern 
There is another and a 
far better way to reach the same vesult. It is the purpose 
here to consider the fundamental principles that govern 
drafts, to outline their subversion by this shibboleth and 
finally to show the way to the desired end by paths that 


avoid these dangers vet attain these ends. 


‘THE draft of man power for military service is an estab- 
lished Sociologists say that the inception of 


human society was a weariness from violence, thievery and 


success, 


murder among family groups and the obvious relief secured 


by banding together of sueh groups in a pool of man power 


155 


to resist attack—the primal social compact, the organie and 


underlying principle of civilization, It requires no reason 
ing to support the thesis that the burdens of this principle 
run with its benefits. When danger comes, no man who has 
lived in the peace of its protection can say, “But now I do 
fight.” 


military service is universal and inevitable. It 


not choose to Stated simply : The obligation to 


has been so 
time immemorial. It basie in the Saxon laws 


from Was 


which are the springs of our institutions. It was inherent 
in the Common Law of England and has been declared by 
England’s courts. It is explicit in our Constitution and 
has been repeatedly and clearly expounded by our Supreme 
Deu 


30 :22-25 will be found an 


Court. It is definite in the Hebraie Law and at 
teronomy 20° and First Samuel 
early Selective Service Act. Were it not thus crystallized 
in the political history of the world it would be a logieal 
and inevitable principle of any scheme of society or eiviliza 
tion, crude or complex, new or old, invented or evolved. 

Another point which seems to be overlooked entirely and 
which differentiates the appropriation of men for national 
service from the appropriation of things is that this serv 
ice is payment for benefit already received from the pro 
tection of the nation; it is not something the nation takes 
with an implied promise to pay for it. It is the discharge 
of an obligation by the individual not an ineurment of 
obligation by the nation. The contract was made when the 
man aecepted the benefits of his government and under the 
immemorial compact to which we have referred it subsists 
as long as danger threatens that government. This has a 
heavy bearing on the question of reward. 

Nothing of this is so of things and dollars. Especially 
as to the latter, the drafting of dollars in the sense of tak 
ing them from their owners and devoting them to public 
use can be reduced to absurdity by reference to one single 
Constitution: “ 


without 


sentence in oul . vor shall private prop 


erty he taken for public MNS just compe nsation.”’ 


Now there may be room for arithmetical or actuarial argu 
ment over what constitutes just compensation for a thing 


taken, but of a dollar, which is in itself merely a measure 


of value, there can be no argument. Just compensation 


for a dollar taken is a dollar given. Drafting dollars would 


have to consist of taking them away and giving them back. 


No wars could be won by that process. Of course dollars 


may be taken by taxation even to the last stiver of any 


man’s wealth and the power to tax is not only the power 


to destroy but also ultimately to appropriate, but that 1s 


another question which we shall address hereafte1 


It is also true (in a different degree) of things taken 


that the taking must be compensated. Our government can 


take (and repeated], has taken) property for the purposes 
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of war, but for the same Constitutional reason, it cannot 
take property without paying for it. In the case of a sol- 
dier it can require his services or even his life and it can 
assess its own figure of reward even down to zero. In the 
case of property it can do no sueh thing. 

The differ- 


ence is as old as the inception of the idea of universal 


Nor is the argument here merely legalistic. 
obligation to military service. Communism has never been 
adopted by humanity. For just as long as there has been 
an idea of implied obligation to personal military service 
in time of common danger there has been a doctrine of 
Indeed the former 


inviolable ownership of things. was 


evolved to protect the latter. 


WHETHER or not this be harsh doctrine it is a fact to 

face, and it is a fact as deeply rooted in our policy as 
any there residing. The world may some day come to com- 
munal principles governing tenure of property, but it is 
now and if our 


not there projects for defense are not 


practical they are nothing. We deal with the present. 
Plans conceived in the leisure of peace which involve revolu- 
tionary principles—radiecal overturning of age-old coneep- 
-to be invoked like full-fledged genii upon the first 


sudden alarm of war are lunatic because they insure tragic 


tions 


upheaval within our walls at the very moment when the 
enemy is at the gates. They are exactly like the episode in 
Russia—the nation which paused in the midst of war to 
institute a communistie regime which has nearly destroyed 
her. 
national defense it must not start with this. 


Whatever plan evolves for economic organization of 


Nor is the doctrine of the present necessarily harsh. 
Whether or not he frames it in heroie words—or any words 
at all beyond profane soldier epithets, picturesque beyond 
description and in outward seeming far less heroie than 
silencee—the man who turns his back on material 
benefit to hazard his life for his country is moved by 


And whether 


every 


spiritual considerations and by those alone. 
his conscious motive be spiritual, his act is. Its measure of 
value is not monetary. On the one hand, “just compensa- 
tion” for it could never be assessed; on the other, it is not 
the sale of a commodity, it is the performance of a duty— 


We 


eannot buy such devotion; we cannot limit, measure or 


nearly the highest duty that civilization has evolved. 
weigh it out. To try to do so would be to destroy it. 

In sum: we ean, should and must aeceept and demand 
military service without monetary evaluation; we cannot 
confiseate property without just compensation. 
THIS raises the intermediary question: If the nation 
goes to war as a unit—if the men who remain in in- 
dustry are as much a part of the national war team as the 
men who march with the colors—why should not the same 
principles apply at least to both of these eases? Why 
should men in industry, in whatever capacity, be rewarded 
by inflated war wages which they may accept or decline 
Why should they not be drafted 
on exactly the same principle as soldiers? 

That they should be inordinately rewarded is unneces- 
sary, wrong and easily avoidable, but not by drafting men 


in their own diseretion ? 


to work for other men. A soldier serves the nation directly. 
There is but master in the 


He serves to profit no one but the country as a 


one -ase and that master is 
America. 


There is no distinction between him and his com- 


whole. 








He enters an immemorial status. His entry is not 


He is clothed, fed, housed and attended. As 


rades. 
contractual. 
long as our present industrial organization maintains, in- 
It is 
The employee there- 
Enforced 


and involuntary service for a private master is and has been 


dustry is in the hands of millions of private masters. 
operated for profit to those masters. 
fore serves a private master operating for gain. 


clearly and repeatedly defined by our Supreme Court as 
slavery inhibited by the Fourteenth Amendment to the Con 
stitution of the United States. 

If all agriculture, finance, commerce and industry were 
nationalized, if private ownership were abolished, then the 
drafting of all men for industrial service would, in the 
modern concept of war, be on exactly the same footing 
But that 
day—and that also is the day of communism—this thing 


as drafting them for industrial service. until 
is impossible and for reasons already stated no plan based 
on such a reversal of principles so deeply embedded in the 
history of our race should be given even momentary con- 
sideration. The control of industry for war purposes is a 
separate problem to be presently considered. The drafting 
of men to work in specific places and at speeifie tasks for 
private masters is impossible, 

This does not say, however, that men not under military 
discipline are free agents in war. The government cannot 
say, “Work here. Work or “Work for Mr. A.” 
But it can say—as it did say in 1918: “Work or Fight!” 


there,” 


That principle was barely invoked but it was and is eapa- 
In brief it 


ernment ean specify classes of employment which, in emer 


ble of immense expansion. is this. The gov 
geney, women, men without the draft age limits and men 
not fully capacitated for military service are sufficient. 
It can specify whole classes of employment which are not 
considered essential and ean then say, “Every man not in 
whatever be his domestie or other 


military service may 


circumstanee warranting deferment or exemption—mnust 
he, usefully and faithfully employed in an occupation es 
sential to the military purposes of the nation. It ean go 
much further. It that if a be ealled and 


found unfit for military service but fit for other work in 


can say man 
the essential lists, he must so employ himself or be eut off 
from rations, transportation, fuel and supplies. Also, in 
the organization of the nation, here considered, there is the 
foree of public opinion more potent than any governmental 
compulsion. If our organization for the next war proceeds 
from the lessons learned in 1918, our man power will be so 
classified and organized that no man ean shirk and show 
his face among his fellows. 

Thus, the draft of men for industrial employment is both 
impossible and unnecessary. There is a better way which 
is compatible with our institutions and far more effective 
than any chain-gang or impressment that could be invented. 
The evil of inordinate wages is for the moment reserved. 


It is eradiecable. 


[ NDUSTRY in the United States is a delicate pattern of 

interrelated strands. It has been evolved in response to 
the needs of the Nation and under natural economie laws 
but dimly understood and subjeet to arbitrary and artificial 
interference only at the risk of starting a sequence of up- 
heavals the ends of which no one ean foresee. It is guided 
and operated by men who have attained their places in a 
fierce economie struggle for survival and generally these 
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men are where they are because of demonstrated fitness. 
The difficulty of replacing good men and the evil of ap- 
pointing poor ones even in peace-time administration is 
warning enough against wholesale replacement under the 
terrific added stress of war. 

During the World War it was thought by some that the 
Steel Corporation was not complying sufficiently with gov 
ernmental instruetions and a project was bruited for “tak 
ing over” (conscripting, confiscating or drafting) the U. S. 
Steel Corporation. It split on the rock of this argument: 

“Who will run it?) Do you know another Judge Gary? 
Would you replace a proven genius by a_ problematical 


mediocrity ? 


And after you ‘had taken it over’ and installed 
your man, what greater control would you have than now? 
Now you ean choke it to death, deprive it of transporta- 
tion, fuel and power, divert its business, strengthen its 
rivals, do far more than seize and pay for it. If you ‘take 
it over’ you ean only give orders with far less sanetion 
than you can give them now. The fault is yours. Let 
Judge Gary run the Steel Corporation and vou run Judge 
Gary. If you ean’t do that with your almost boundless 
power it is you who should be ‘taken over’—not the Steel 
Corporation.” 

This argument seems unanswerable on the question of 
“drafting industry.” 

By the Priorities System, the control of prices and the 
ever present and little-used threat of confiseation, the 
(Giovernment, in 1917-18, literally rationed to industry the 
wherewithal of life and there is no doubt that in another 
great emergency the same powers would be used. The 
problem of controlling industry no longer resides in un- 
known territory. The question is administrative merely and 


not organie. 


THIS brings us to the all-important problem which bases 

the ill-considered demand to “draft everything’—the 
problem of high prices and profiteering. In the last eight 
months of the war control of American industry was neatly 
bundled and dropped in the lap of Bernard Baruch, chair- 
man of the War Industries Board. He had studied the 
problem for vears and he brought to its solution as keen 
a mind as has ever functioned in such a field. Our Allies 
or “Associated Powers” had been buying in our markets 
for three vears. “War babies” in industry were already 
familiar phenomena. Wages had passed the bounds of 
reason. Yet, after some careful weeks of cut-and-try, Mr. 
Baruch began to apply controls which, at the Armistice, 
had become effective. He is a partisan of peace yet, since 
the war, he has devoted his talents to studies based on its 
lessons and has propounded a thesis on “Taking the Profit 
Out of War.” 

The idea is simply this. In the event of aetual or 
threatened major conflict the President is to have power 
to set up an organization of industrial leaders, patterned 
on the War Industries Board minus its certain mistakes. 
He is also to be empowered to proclaim that wages, prices, 
and interest rates shall be erystallized in that sehedule 
which subsisted at a fixed date long enough before the 
emergeney to insure that they were then influenced by the 
normal operation of the law of supply and demand under 
conditions of peace. Thereafter particular changes in this 
schedule shall be made only with the sanetion of the Board. 


There must be lodged somewhere the power to provide, 


for the extraordinary demands of war, prices high enough 
to bring in the ultimate sources of new production and the 
inevitable seat of that power is the War Industries Board 
where all controls center, where al] information is available. 
There has as yet been evolved only one way to meet the 
situation presented by this price-incentive requirement 
the excess profit tax. Its imposition involves serious ac 
counting problems but progress in this art since the wat 
(and especially since the remarkable awakening of public 
interest in the stock market) has been amazing. That tax 
is the vreat leveller. We shall see no proftiteers in the next 
emergeney. Return for industrial effort will be rendered 
uniform on a seale no Ingher—and perhaps lower—thai 


the peace-time schedule. 


; NOUGH has been said to base a statement of the even 
tual pattern of war organization for this Nation. It 

is this: 

(1) A “Selective Service” law classifying our man power 
and designating those who shall serve with the colors 
and those who shall take their places in the most 
powerful war weapon the mind of man has yet con 
ceived—industrial America organized and administered 
as a single economic unit addressed to the purpose of 
defense. 

(2) A “Work-or-Fight” statute which shall eliminate idle 
ness and insure the useful employment of every citizen 
in that place to which it shall best serve the common 
good to eall him. 

(3) A “War Industries Board” composed of the very cream 
of American industrial leadership and vested with 
control of prices, transportation, power, communica 
tions, raw material, the issue of securities, the use of 
money, foreign trade, building and the principles of 
exemption, deferment or industrial allotment of the 


Selective Service Law. 


_ 


Power in the President to proclaim that schedule ot 
wages, salaries and prices subsisting at the latest date 
anterior to the emergeney when the national schedules 
of these values ean reasonably be said to have been 
determined by the normal peace-time operation of the 
law of supply and demand subject to change only 
under sanction of the War Industries Board. 

(5) An exeess profit tax levelling the rewards of industry 
to a plane where—whatever burdens war may bring 


it will earry undue enrichment to none. 


CLONTRASTED with the confusion and failure certain 


to follow any attempt to put government in direct 


bureaucratic administration of the industrial mechanism of 
the United States, to force the involuntary employment of 
people in industrial tasks contrary to their will or their ex 
perience, to administer the delicate economic pattern of the 
United States by a fiat of mediocrity, there is nothing to 
choose. This is the system that war will evolve in America 
because it is the right system and the only system. The 
sole question is: will it be evoked too late? Will we enter 
the next emergency clogged by some statute born of an easy 
eateh-word and imposed in peace as the expedient of poli 
ticians to meet an ill-informed and popular demand _ to 


“draft. everything”? May the genius which watehes over 


the fate of America forbid! 
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Mechanization in Europe 
Part II: Great Britain 


By C. C. Benson* 


British ex- 


HE 
pect mechaniza- 
tion to overcome the 
dominant power of the 
defensive and to re- 
store decisive maneu- 
battle. Their 
Director of 
Mechanization, Maj. 
Gen. 8. C. Peek, C. B., 
D. S. O., sums up the 


_t6 *® * 


ver in 
present 


situation thus :— 
we are in a_ purely 
experimental stage— 
feeling our way; but 
personally I am con- 
that 
zation has 
stay. It is the pivot 

around which future armies must organize 


vineed mechani- 


come to 


— 
fighting machines that first appeared in action on the 
Somme thirteen years ago have risen to high estate. In 
Great Britain at least, their technical improvement has kept 
pace with the rapid progress of automotive industries; and 
their tactical employment has become a matter of prime 
importance. Mechanization experiments, inconclusive as 
yet, have already worked a miracle—they have shifted the 
focus of military thought from the past to the future. Old 
methods are giving way to new; but in the present transi- 
tional period, no one can say definitely what effect the motor 
will have on the battlefield of tomorrow. 


BRITISH enthusiasm for fighting machines began with 


soldier’s 


the men who saw the first tanks in action. A 
letter, written in September, 1916, and widely circulated 
in England at the time, gives a vivid impression of the 
amazement and delight with which those early tanks were 
received. “They can chew up barbed wire and turn it into 
munitions. As they run they slash their tails and clear 
away trees, houses, howitzers, and anything else in the 
vicinity. They turn over on their backs and eateh live 
shells in their caterpillar feet, and they can easily be adapted 
as submarines; in fact, most of them crossed the channel 
in this guise. They loop the loop; travel forwards, side- 
ways and backwards, not only with equal speed but at the 
same time. They spin around like a top, only far more 
quickly; dig themselves in, bury themselves, scoop out a 
tunnel, and come out again ten miles away in half an hour.” 
Slow, unwieldy, and mechanically unreliable though they 
were, some of these early machines crashed their way 
through strong German defenses; they terrified the German 
front line troops, and renewed British hopes for release 
General Staff, Major 


*Historical Section, War Department 


Cavalry, U. S. Army. 


from the hell of treneh 
warfare. German lead 
ers heaped seorn on 
their first clumsy ef- 
forts; but had they 
realized the moral ef- 
fect of these machines, 
they might have come 
closer to estimating 
the true value of the 
new weapon. 


The tanks, 


successfully passed 


having 


their initial battle test, 
rapidly im 
proved. Sir Albert G. 


Stern in England and 


were 


General Estienne in 

France independently 
fostered the tank idea, and it was largely through their in- 
dividual efforts that the “chariots of assault” developed in- 
to effective weapons. It required, however, the smashing 
attack of nearly 500 heavy tanks at Cambrai to convince 
the Allied leaders that this new weapon could overcome the 
power of the defensive. From then to the end of the war, 
the Allies employed tanks in increasing numbers; and had 
the war continued, 1919 would have witnessed great battles 
with tanks in the leading role. When the Armistice was 
signed, work was in progress on 5,500 French light tanks, 
5,000 British heavies, 1,500 British-Ameriean extra heavies, 
and 21,890 tanks of various types for the American Army. 
A total of over 30,000 tanks would have been ready for 
action in the Allied armies in the Spring of 1919. Germany 
was making strenuous though belated efforts to supply her 
forees with tanks. Few military men knew the extent of 
the tank program that was under way when the war ended; 
and right now there are even fewer who would know how 
to use 30,000 tanks. 


hers, tanks had established the fightine machine as a power- 


Even when employed in limited num- 
ful offensive weapon. They helped to restore movement to 
2 situation that 
materially the casualties of attacking infantry; lowered 


had become rigidly stabilized; redueed 


German morale and raised that of the Allies; and pointed 


the way to one sure line of future development. 


HESE costly lessons from combat experience have stuck 

by the British army. It ended the World War with the 
best tanks then in existence, and definite ideas on how to 
use them. Since the war, Great Britain has spent large 
sums to develop better fighting machines and improved 
tactical methods. Her responsible civil and military lead- 
ers are definitely committed to the policy of extensive 
mechanization for Regular Army units; she has the neces- 


sary seientifie and industrial resources to equip, man, and 
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maintain large mech- 
There 
differ- 


opinion on 


anized forees. 
are naturally 
ences of 
when and how to ap- 
poliey, and 
dearth of 


ply this 

the usual 
peace-time funds for 
the necessary changes. 
Measures already 


taken have undoubt- 
edly placed the Brit 
ish in the forefront of 
mechanization pro- 
eress, and there they 
propose to stay. 
Before going into 
the details of this sub- 
ject, let us consider some of the factors that affect the 
Industrially, the World War 


Britain. 


British mechanization plans. 
was disastrous to Great Her complicated indus 
trial machinery was thrown badly out of alignment for 
commercial purposes; the progressive substitution of oil 
for coal, and extensive boycotts in India and China on 
Further 


stiff com- 


British manufactured goods, made matters worse. 
British had to 


petition from European and American producers. 


more, manufacturers have meet 
For ten 
years, unemployment has been, as it still is, the most vital 
domestic problem of the government. Within the 
taken a for the better; 


though there are still over a million workers unemployed, 


past 


year, conditions have turn and 


business is picking up. Despite hard times, the British 
found money for army mechanization experiments and im- 
proved industrial conditions will probably bring more 
liberal appropriations. 

The peculiar Situation of the British army hinders any 
radieal change in organization. The Cardwell system binds 
home organizations to similar units in India; and so long as 
this system remains in effect, the organization, equipment, 
and training of the correlated units must be such as to 
make them interchangeable. In India, the most likely scene 
of conflict is on the northwestern frontier, in a mountainous 
region entirely unsuited to machine warfare; consequently, 
the Indian Army authorities are loath to accept the full 
measure of mechaniza- 
tion that is desired for 
These 


home units may at any 


home units. 
time be united into an 
expeditionary foree 
for serviee in a theatre 
of operations where 
conditions differ ma 
terially from those in 
India. Clashes between 
Moslems and Jews in 
Palestine may require 
Great Britain to send 
an expedition to pre- 
De- 


tachments of aireraft, 


serve order there. 


armored cars, and mo- 








Lanchester—Much More Heavily Armored Than Previous Models. 





Dragon Mark ITI—Adopted as Tractor for Medium Artillery. 





torized Toot troops 
have already been dis 


patched to the danger 


zone, British commit 
ments under the Lo 
earno Paets indicate 


Kurope as another 


possible theater of 
war. There the terrain 
is generally suitable 
for mechanized war 
fare; 


British 


moreover, ai 
expeditionary 
foree could rely upon 


the cooperation ot 


allied troops organ 
ized = =on_ traditional 
lines, Under these 
circumstances, the expeditionary force might well be com 


pletely mechanized. The British improvised a Tank Corps 
during the World War, and an excellent job they made of 
it; but no such deliberate measures will do for an expedi 
foree. It must be 


tionary ready to go quickly when the 


need arises. Hence the protagonists of mechanization urge 


the immediate organization of strong mechanized units. 
The British War Office, prodded by enthusiasts at home and 
repressed by conservatives in India, is in a quandary. Its 
efforts to reconcile divergent but interdependent interests 
will take time, and until a satisfactory settlement is reached, 
British plans for extensive mechanization will be handi 


capped. 


[\ the meantime, experiments in mechanization are under 

way in England. Fortunately for the progress of these 
experiments, the British Tank Corps has enjoyed a con 
tinuous existence ever since its creation as a new combat 
branch during the World War. 


ideals of service that characterized the Tank Corps, pioneers, 


It has preserved the high 


and has given continuous study to the organization, equip- 
ment, training, and tactical employment of mechanized units. 
Tank Corps units are not normally included in corps or 


divisions; they are considered as part of the G. H. Q. 


reserve. The Tank Corps at present ineludes only four 


tank battahons and eleven armored ear companies; but 
these units are well 
equipped and have 


had a great variety of 
practical experience in 
England, Egypt, India 
and China, in the me 
tactical 


chanical and 


operation of their ve 


hiecles, They are well 
qualified to set the 
standard for whatever 
mechanized forees are 
organized. 


The 


torees, a 


first of thes 
mechanized 
brigade, was formed 
in 1926 to study the 


organization and tae 
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tics of a unit equipped with armored fighting machines. 
During 1927 and 1928, this foree participated in maneuvers 
with infantry divisions and eavalry brigades. Having 
learned what they could from the operations of this foree, 
with the equipment available, the War Office disbanded it. 
The 1929 program involves a number of experiments with 
the details of organization and equipment of various small 


units, but is prineipally concerned with a combination of 


Cavalry 

For close reconnaissance, the British consider the horse 
soldier indispensable and irreplaceable. Nevertheless, two 
cavalry regiments have had their horses replaced by armored 
ears. All of the home cavalry regiments have been supplied 
with light six-wheeled trucks for their first line transport. 
Each of the two eavalry brigades employed in the 1929 


mechanization experiments has Carden-Loyd machine gun 


— oer ~ 


18-Pounder on Self-Propelled Mount. Early Type Dual Purpose Weapon. 


motorization and mechanization as applied to two infantry 
and two eavalry brigades. Tests of various machines, in- 
eluding self-propelled gun mounts, already begun with two 
field artillery brigades, are to continue. This apparently 
radical change in the development of mechanization projects 
The Armored 


Force was discontinued in order to make its component 


indicates expediency rather than policy. 


units and vehicles available for important work in other 
closely related fields. As in our own service, the real 
problem of mechanization is to work fighting machines into 
tactical thought and practice of the army. When the older 
branches accept partial mechanization for their own pur- 
poses, they will better appreciate the need for separate fast- 
moving mechanized forces, and will understand how to eo- 
operate with those forees. By enabling the older branches 
to edueate themselves, British mechanization experiments 
of this year will have a far reaching influence upon the 
army as a whole. 
S0 much has been written about the British mechanized 
maneuvers, by observers and participants, that it is 
hardy worth while to recount the details here. However, 
some items that apply to particular branches are of special 


interest. 


carriers in place of the light six-wheelers previously used; 
some “Baby” Austin scout cars for use on reconnaissance ; 
and a mechanized 3.7-inch howitzer battery. On the mareh, 
the howitzer carriage is mounted on a eaterpillar trailer 
which is towed by a Carden-Loyd. This rig appears to be 
awkward but it is reported to work well enough for ex 
perimental purposes. These cavalry brigades are assigned 
duties, particularly in difficult country, for which completely 
mechanized units are unsuitable. 

The present British armored cars have limited ability to 
surmount obstacles encountered on the road, or to maneuver 

The 

Lan 
13,500 


across country exeept on the most favorable terrain. 
Rolls Royvee car weighs 8,300 pounds; and the new 


chester, with much heavier armor than heretofore, 


pounds. Several different models of the wheel-and-track 


type have been tried without much suecess, but experimental 
The 


machines carry less armor and fewer weapons than tanks; 


work along this promising line continues. service 


they are, however, silent, fast, and reliable mechanieally. 
Their great radius of action makes them particularly suit- 
able for long distance reconnaissance. Where the terrain 
permits, armored cars are used on many of the security and 
that were formerly assigned to 


reconnaissance missions 


cavalry detachments. 
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Eugineers sritish are still confronted with many unsolved problems 

e Remarkable progress has been made in the development connected with the control of mechanized units. 

o and use of bridging equipment, including pontoons, for Successful tests have been made with a Vickers gyro- 

J mechanized forees. The pontoons are light, collapsible, and — scopie direction indicator. It is said to be a non-magnetie, 

( ean be conveniently nested. The roadway of the pontoon compressed air operated device, which is far more reliable 
bridge is made with duckboards that can be placed in posi- than a compass for the navigation of a tank. 

) tion quickly. It is proposed to carry the pontoons and Artillery 

” some of the heavier materials on specially constructed Must we still figure in terms of six-horse teams when 
trailers. The engineer powerful motors are 
units of the mechan- available? Why the 
ized formations are 3-inch gun for divi 
provided with six- sional artillery? = If 


wheeled trueks, and 


have power driven 


tools to supplement 


their normal equip 


ment. 


Chemical Warfare 


All mechanized force 


troops have — been 
equipped with train 
ing gas masks. Ex 
haustive tests have 


demonstrated 


that tanks ean be 


op- Weapon. 
erated successfully un- 

der all expected field conditions by men wearing gas masks. 
Warfare Re- 
search Department states, “We satisfied ourselves that it 


The Superintendent of the British Chemical 
would be Impossible to get in the field a sufficient concen- 
To make tanks 
gas tight, and to provide adequate ventilation at the same 
The tank 


developed most recently, Viekers 16-ton, model 1928, has 


tration to appreciably affeet the engine.” 


time, is considered impracticable at present. 


no special provision for protection against gas. 


Experiments have been conducted with Carden-Lovd 


machines as carriers for smoke-producing devices; but 
though the smoke produced was satisfactory, this line of 
development has received no encouragement from the Tank 
An that 


smoke shells, either when in motion or stationary, is con 


Corps. armored vehicle with a weapon can fire 


sidered more useful than the smoke-producing machine, 


Signal or ps 


Radio telephone and telegraph have been developed for 
armored fighting machines, and have been in successful use 
1926. 


since Short orders, suitable for drill and maneuver 


purposes, are sent readily by radio telephone. Changes of 
formation, direction, and speed of the fighting machines 
can thus be directed and controlled in a way that permits 
full utilization of their mobility. The use of signal flags 
within platoons has been tried and found wanting; at high 
speeds visibility is none too good at best and when fog, 
smoke, or dust interfere, the signal flags are useless. Two 
standard radio telephone sets are in use; one, powered by a 
gasoline motor, has a range of over fifty miles; the other, 
for which accumulators provide the power, has a range of 
five miles. Both ean be used for wireless telegraphy with 
greatly increased ranges. Even with these facilities, which 


are probably better than those of any other army, the 








18-Pounder on Self-Propelled Mount. Latest Type Single Purpose 
Antiaircraft Guns Now Have their Own Special Mounts. 





the motor can be used, 
why hitch it to a com- 
paratively light weap- 
extent 


on? To what 


can motors increase 


the power and mobility 
of artillery? These 
are a few of the ques 
British ex- 


tions that 


periments have 
aroused, 
Extensive tests have 





been made with 


wheeled and half-track 


tractors, trailers, ar- 


mored caterpillar tractors (dragons), and self-propelled 


mounts. All mobile antiaircraft artillery is now motorized, 


the guns being mounted on trailers which are towed by 


six-wheeled tractors. Antiaireraft equipment for the 1929 
experiments includes machine guns and antiaireraft guns 


The 


provide armored protection for the engine, the driver, and 


mounted on special cross-country carriers. carriers 


for the members of the gun crew except when operating 


their weapons. Two 3.7-inch howitzer batteries, for the 


close support of cavalry, have been experimentally pro- 
vided with caterpillar trailers of the Carden-Loyd Mark VI 
field guns have been motor- 
half-track 


The dragons are apparently in 


machines. Three brigades ot 


ized with Burford and Crossley ( Kegresse ) 


tractors, and “dragons.” 
excellent standing at present, presumably because they do 


Weight, 


hour; capacity, 11 men, 


the work and fit neatly into the mechanized foree. 


about & tons: speed, 16 miles an 


128 rounds of field gun ammunition, and a 3.3-ineh gun in 


1ow; used in the medium 


tank. 


a tractor for medium artillery, and has definitely 


engine, air-cooled, the same as 

The latest model dragon has proven satisfactory as 
heen 
adopted for that purpose. 

Experiments with self-propelled mounts for various ar 
tillery weapons have been continuous since the World War. 
The most recent development is probably the three-inch 
mortar mounted on a Carden-Lovd Mark VI. Two batteries 
with these experimental mounts are being tested for use in 
the close support of infantry. Self-propelled mounts for 


field guns have had their troubles. The first type produced 


earried a gun that could be used either as a field piece or 
an antiaireraft gun—weight, 12 tons; speed, 15 miles an 
hour; capacity, one 18-pounder gun, 6 men, and 1,750 


rounds of ammunition; engine, air-cooled, the same as used 


in the medium tank. A second model gave the crew some 


protection. The latest model has abandoned the dual pur 
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pose idea; it provides simply an armored field gun on a 
tank chassis, and is in fact nothing more nor less than a 
tank. 

Some batteries are now equipped with radio telephones. 
To provide transportation for battery headquarters and in- 
struments, a ear with a specially designed body is to re- 


place the touring car formerly used. 


= - 


Machine Gun Carrier. Mounts Either .303 or .5-inch Gun. the 


Infantry 

The following significant change appeared in the 1926 
revision of the 1924 training regulations: 

1924—“Infantry in the end wins battles. To enable it to 
lo so, the cooperation of other arms is essential. Separate 
and independent action by the latter cannot defeat the 
enemy.” 

1926—"The proper coGperation of all arms wins battles 
and enables the infantry to confirm the victory.” 

What this change connotes is a question that British eap- 
tains are called upon to discuss as part of their promotion 
examination. 

The infantry was represented in the Armored Force of 
1926-27-28 by one battalion—three machine gun companies 
Six-wheelers 
The 


1929 experiments involve the partial motorization of two 


of twelve guns each, and one rifle company. 


and half-track trucks were used for transportation. 


infantry brigades—the 6th at Aldershot and the 7th at 
Tidworth. The infantry battalions of these experimental 
brigades are not motorized. These tests inelude the use of 
Carden-Loyd armored tractors and eaterpillar trailers for 
The 
light, 


It provides partial armored proteetion 


the transportation of men, ammunition, and weapons. 
tractor is comparatively slow, but inconspicuous, 
simple and cheap. 
for the driver and gunner, and earries either a .303 machine 
mortar 


cun with 3500 rounds of ammunition, or a 3-inch 


which has a range of 2,000 yards. The machine gun can be 
fired from the machine, but normally, as with the mortar, 
it is dismounted for firing. When traveling at six miles an 
hour, the carrier is so rough riding that it would be difficult 
for a machine gunner to hit a haystack a hundred yards 
away. The trailer can run on either wheels or caterpillar 


tracks; accommodates four men or extra ammunition as 


desired; and when equipped with tracks, has good cross- 
country ability. The .8 antitank gun, on its own trailer 
mount, is towed by the tractor; the .5 antitank gun ean be 


mounted on the tractor. All these weapons are intended 


for the close support of the infantry. Their tactical uses, 
as well as the best methods of transportation, are being 
worked out. In addition, the attachment of a light tank 
battalion to each of the experimental infantry brigades will 
help to decide whether tanks should be an organie part of 
the infantry brigade. The idea that fighting machines must 

actually accompany associated 

troops has lost ground, but 
infantry commanders are not 
this 


yet ready to concede 


point. Tactical ideas change 
slowly, but it seems futile to 
tie fast, bullet-proof, modern 
tanks to slow-moving unpro 
tected 
this year’s test should throw 


infantry. Results of 
some light on this question. 
The 
the Army, 
Force Gazette, 
of the operations in 


these 


following items from 


Navy, and Air 
rive an idea 
which 
taken 


rear 


brigades have 


part. Referring to a 
guard action of July 26-27, 
“The 


decided to make vigorous use 


Gazette says: 


Southern Commander 
of his light tanks. * * * Shortly after dawn * 


* 


* the whole 
ef the Southern light tanks and the Ist The 
King’s Own Yorkshire Light Infantry with motor-carried 


Battalion 


machine guns and mortars, passed over the flank and rear 
of Strawberry Hill in waves, covered by a battery of field 
guns firing over open sights. The attack consisted of a com- 
pany of light tanks as the first wave. They were followed by 
the light infantry who, in turn, had two companies of light 
tanks behind them, the last of which was taken in flank by 
2 company of Northern medium and light tanks coming 
southwards from the neighborhood of the Jolly Farmer Inn. 
There ensued a most entertaining melee in which the Car- 
den-Loyds (simulating light tanks) dodged about like in- 
furiated wasps, trying to elude their larger and heavier 
opponents. In the tumult and the dust, the task of the 
antitank gunners in distinguishing friend from foe became 
virtually impossible.” Another rear guard action, August 
30th, in which the Reds alone had fighting machines, elicited 
the following :—*“Nothing had been heard of the Red me- 
dium tanks, and rumor says that they remained quiescent in 
Savernake Forest throughout the entire day and the early 
At this period the fog of 


and was in no way reduced by the presence of an effective 


stages of the night. war set in, 
Salisbury Plain mist which reduced visibility to less than 
fifty vards. An odd intermixture of friend and foe began 


which did not end until well after the cease fire. 

Shortly after dawn, while the mist provided an excellent 
substitute for the natural darkness of the previous night, 
Red’s medium and ‘light’ tanks were sent across country to 
intercept Blue’s passage to the Roon crossings. At this 
point confusion became complete. The tanks found their 
way with exceptional skill to the point indicated * * * *. The 
infantry of the two sides beeame intermingled in a way 
which would defy the greatest skill in deseription possessed 


by an honest historian.” 
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Tanks 

The British have as vet no light tanks, though a 5-ton 
caterpillar machine, designed for a maximum speed of 30 
miles an hour, is now under construction. Particular effort 
is being made to develop light tank tacties by using a num- 
ber of Carden-Loyd Mark VI machines to simulate light 
tanks. These machines are agile and inconspicuous, but 
are only partially armored 
and lack the ability expected 
of a light tank to surmount 
obstacles. The one-man ma- 
chine, that caused quite a 
stir two years ago, is now in 
disfavor because its operation 
imposed too great a burden 
on the driver-gunner. Even 
the lightest machines, Morris- 
Martels and Carden-Loyds, \ 
are now designed as two seat- “VJ 
ers. Some 250 of these ma- ' 
chines were available for the 
1929 experiments. At least 
six different models of the 
Carden-Loyd machine have 
heen produced to date, the 
principal changes being to- Carden Loyd with 3-inch 
wards enlarged fighting compartments and improved run- 
ning gear. The fourth model of this series was supplied 
with wheels for the road and tracks for cross-country going; 
had four ten-inch rubber tired track wheels on each side; 
and used rigid track suspension. Mechanical performance 
was fairly satisfactory, but the machine was unnecessarily 
rough riding. In the fifth model, an effort was made to 
relieve the jolting by mounting the track rollers in pairs 
on rocker arms. The latest model is considered an im- 
provement over previous efforts, particularly with regard 
to track durability. Some of these machines, painted so as 
to be identified as representing light tanks, were assigned 
to medium tank battalions this summer to permit experi 
ments with tank organization and tacties. 

The Vickers medium tank, though hot, noisy, and under 
powered, is far superior to the best of the World War 
tanks. It carries machine guns mounted for simultaneous 
fire to the front and flanks, and a three-pounder cannon 
capable of all-around fire. An interesting feature of this 
machine is its air-cooled engine which was especially de 
signed for tank use. It has proved to be less troublesome 
than the water-cooled motor; is immune to freezing; and 
has shown high efficiency in hot climates. The British are 
apparently well satisfied with the air-cooled type of engine, 
because they have now installed it in their latest armored 
tractor (dragon) for medium artillery, and are using air- 
cooled motors in their experimental tanks. Units equipped 
with these machines can march fifty miles a day for six 
days out of seven. It is estimated that about 250 of these 
machines have been built. They are now standard equip- 
ment for tank battalions, all World War machines having 
been discarded. 

Caterpillar tracks for tanks have received constant atten 
tion, beeause the track is the least durable and most trouble- 
some part of the machine. The demand for high speed has 


put track designers to the test. As with automobile tires, 


it is the pace that kills. The best tires that Major Seagrave 
could get for his famous “Golden Arrow” were guaranteed 
for only two minutes at the speed he required, though at 
ordinary speeds, the best commercial tires easily withstand 
50,000 miles of wear. The riveted track plates used on the 
Vickers Medium Mark I were replaced with steel stamped 
plates on the Mark II. With these plates, the track pins 
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Mortar. Normally Dismounted and Fired from the Ground. 


and bushings had to be replaced after 1,000 miles, but the 
plates themselves were still in good condition. Further im- 
provements have been made which give the track an esti- 
mated life of 3,000 miles at speeds between 12 and 18 
miles an hour. 

Three other endless tracks are worthy of note. The 
Jackson ball and socket track, first used on the Martel 
tanks, was designed to permit lateral motion of the track 
plates, so as to facilitate turning. Lubrieation of the 
socket joints proved to be difficult and ineffective, and was 
finally eliminated altogether. Theoretically exeellent, the 
Jackson track was a practical failure. A rubber jointed 
track has now made its appearance—no rubbing surfaces; 
no lubrication; some lateral flexion; noiseless; no appreci 
able stretch, hence no need for adjustment; fairly simple 
manufacture; fewer jolts than with the all metal tracks; 
2,500 miles without maintenance and still in exeellent con 
dition. These excellent qualities are somewhat neutralized 
by the excessive weight of the track assembly. The Kegresse 
rubber and fabric track has passed through several test 
and development stages. Originally invented in Russia, it 
has been highly developed in France and extensively tested 
in England. The latest design has driving lugs spaced 
along each side of the endless fabrie band, and rubber 
padded metal shoes. On hard roads, the metal shoes take 
much of the wear; on soft ground, the entire bearing sur 
face makes contact and thus reduces the unit pressure. 
Advantages claimed for this track are:—good capacity to 
cross rough country, no joints, no lubrication, easy to re 
place worn lugs or shoes, no damage to roads, lighter and 
possibly less vulnerable than metal tracks, silent, permits 
higher speeds than do most metal tracks On a half track 
vehicle earrying 2,000 pounds and dragging a field gun, 
this track is said to have gone 2,500 miles without much 
deterioration. For similar duties, the French expect their 


latest Kegresse tracks to give 7,500 miles of service. Al 
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though the French are equipping some of their light tanks 
with Kegresse tracks, the British appear to have used the 
Kegresse on half track trucks only. 

Two of the British experimental tanks of recent design, 
indicate the trend of development. The first of these, a 
Vickers machine weighing nearly thirty tons, was con- 
structed in 1926-27. It earries four Vickers machine guns, 


one of which is mounted for antiaireraft fire; and one 3- 





The Mechanized Force 
The variety of machines contemplated for use in British 
mechanized forees is rather surprising. There is an evi 
dent tendency to create a special vehicle for each particular 
type of duty, though multiplicity of types means confusion 
The caterpillar machines pro 
half ton like the 


Carden-Loyds and Morris-Martels, primarily for reeonnais 


in supply and operation. 


posed include:—one and a machines, 





Sg 


Carden Loyd with Trailer and .8-inch Antitank Gun. Quite a Train! 


pounder gun capable of all around fire. Maximum speed 
over twenty miles an hour; controls, hydraulic; engine, air- 
cooled, said to be the most powerful of its kind in exist- 
ence, probably Diesel. The fighting compartment is sepa- 
rated from the engine room by a double bulkhead, and is 
The 


farther forward than in any previous model, so that he ean 


ventilated by means of a_ fan. driver is placed 
see obstacles encountered in cross-country driving. Tanks 
of this weight are not regarded as suitable for normal 


assignment to a mechanized foree; but as the need for 
their use may arise, it was considered advisable to build 
an up-to-date pilot model. 

Satisfactory tests of this heavy machine were followed in 
1928 by the construction of a 16-ton tank of similar design. 
The new medium machine is intended as the principal 
It -has 


a sustained speed, on normal terrain, of 16 miles an hour; 


weapon for decisive action in a mechanized foree. 


and is eapable of making 32 miles an hour if pushed. Other 


characteristics are briefly as follows:—armor on vital parts 


proof against caliber .8 bullets, elsewhere .503-armor 
piercing bullets; ground clearance about 16 miles; well 
sprung suspension; no special protection against gas; 


equipped with radio phone; engine in rear, 180-horsepower 
air-cooled Armstrong-Siddeley. The crew consists of four 
men :—driver well forward; Ist gunner with an all-around- 
fire 3-pounder gun and a .303 Vickers machine gun mounted 
together; 2nd gunner with a pair of .303 Vickers machine 
guns; 3rd gunner with two .503 Vickers machine guns, of 
which one is mounted for antiaircraft defense. Though 
not so heavily armored as the French NC model 1927, this 
machine has more speed and more fire power than any 
other known tank of its size. It is so far superior to the 
present standard medium machines that Great Britain would 
no doubt be pleased to sell the older models to any pros- 


pective enemy. 


infantry; light tanks for 
tanks for 


sance and for duty with the 


reconnaissance and combat: medium decisive 


combat; artillery tanks for the close support of other 
fighting machines; special antiaireraft gun mounts; “dra- 


Wheeled 


range from the 7 horsepower Austin scout car to the 13,500 


rons” for hauling medium artillery. vehicles 
pound Lanchester armored car, with 2, 4, or 6-wheel drive. 
In addition, there are many different types of trailers. The 
extent to which experiments have been carried has given 
rise to an assumption that many of the experimental types 
will be available for eventual use in quantities when per- 


The 


purchased manufacturing rights on some promising foreign 


manent mechanized forees are organized. sritish have 


products, have borrowed progressive technical methods 


wherever they could be found, and have spent money 
liberally on numerous different experimental models. — It 
has finally become apparent that the light tank is essential 
to the formation of a properly balanced mechanized foree. 
British 


services are becoming light tank enthusiasts; but this lat- 


An increasing number of officers in the using 
est change in their desires has hardly had time to register 
When the British 


develop a good light tank, some of the present types will 


on the drafting boards of the designers. 


no doubt go into the diseard, and with them will go much 
of the confusion from British thought on the composition 
Efficieney in a mechanized foree 


of a mechanized foree, 


as a whole demands simplicity in all things—the fewer the 
types of vehicles, the better. 

A mechanized foree, like the navy, must have well estab 
lished bases, advaneed depots, and efficient communiea- 
The 


will naturally exploit the resources of the theater in which 


tions. Supply governs mobility. foree commander 
he operates, and by paying eash for what he needs, may 
he able to reduce his demands upon the normal supply 


However, he 


agencies for food, oil, grease, and gasoline. 
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must rely upon stores carried, those delivered by airplane, justify further operations of a mechanized force. While 


and the normal supply agencies for spare parts, ammuni- 
The 


supply 


tion, and other items that are not locally procurable. 


proper organization and efficient operation of 


echelons is vitally important to a mechanized foree, for 
unlike men and animals, machines must have full rations. 
The old phrase, “fire and movement,” takes on new signifi 


eanee in British mechanized tacties. The fighting machine 


the new machines are being built, the old ones will serve to 
carry mechanization ideas into the infantry and cavalry. 
To discontinue the Armored Force even tor one training 
season means the sacrifice of much progress that has already 
been made; but the sacrifice will be well justified if it opens 
the way for changes in the organization, equipment, train 


ing, and taeties of infantry and cavalry. 





Heavy Tank of Recent Design. About 30 tons. 
Suspension. 


crews are protected by armor; they fire while moving and 
their movement often involves shock action. The fire power 
of the modern machines is formidable; the speed with 
which they charge increases the terror inspired by their 
power to erush. If the ground is too rough for accurate 
running fire, the machine can use shock action; or move to 
the attack better 
destructive effect 


supplemented by the release of gas or smoke from con- 


a more favorable area and renew with 


chances of Fire for may be 


SUCCESS, 


tainers in the machine. With comparative security, pro 
vided by speed and armor, the machine can employ a more 
effective combination of methods than is now possible with 
any other combat agency. The fighting machine has become 
the strongest “triple threat” member of the combat team. 

The 1929 mechanization program, involving as it does the 
disbandment of the Armored Forces of 1926-27-28, is bitter 
build that 


They would prefer to maintain it intaet, and develop it as 


medieine for those who labored to up force. 


a technieal and tactical laboratory for future mechanized 
units. New forms of combat, with increased speed in all 
phases of the operations, should be worked out, so that the 


full oft the These 


problems can be solved only in an aetual mechanized foree, 


powers new weapons ean be utilized. 


like the one that was recently disbanded. There were and 
are many excellent reasons for the continuous maintenance 
of such a force. However, its maintenance involved heavy 
expense, The British authorities considered that the possi- 


bilities of available equipment had been amply demon- 


would be 


strated, and that new equipment required to 





Speed over 20 Miles an hour. Air-cooled Engine. 
Driver Farther Forward than in Previous Models. 


Well Sprung Track 


(CONTINUAL change is the principal feature of British 


Rapid changes naturally result from 
the 


technical and scientific progress—is a 


mechanization. 


experimental development work; but eause of these 


changes continuing 
factor which will be increasingly potent. For thousands of 


the battlefield mobility of combat troops has re 
Now the fast 
driven fighting machine, and with it the certainty of drastic 


Navies 


simultaneously ; 


years 


mained practically constant, comes motor 


changes in the tacties of land warfare. have im 


proved their weapons and their mobility 
consequently, modern naval tactics have evolved gradually. 
If the navy had passed at one bound from wooden galleys 


to armored cruisers, what would have happened to wooden 


galley tacties? Centuries of tactical evolution would have 


heen condensed into a deeade of tactical revolution. \ 


sinilar decade now contronts the army, and it will be a 


intense activity for officers who seek to keep 


the 


period ot 


abreast of times. The cost of a fighting machine is 


small compared to that of a ship; and with the world’s 


automotive resources at the disposal ot military designers, 


technical development will be far more rapid than is possi 


ble in naval practice. Army commanders of the future 
will have their fleets of armored ships on the battlefield. 
The presence of fast fighting machines will modify the 


tactics of other combat elements; and as the machines are 
improved in mechanical design, their own tactical uses will 


change. If we may judge from naval experience, and fron 


facts already established by British experiments, mechaniza 


tion of ground troops in the army will act as an antidote 


for stagnant tradition. 


















































































































































Officials of the Philadelphia Post, Army Ordnance Association. 
1. Philip H. Gadsden, President; 2. William C. Spruance, Vice-President; 3. Ernest T. Trigg, Vice-President: 4. Thomas S. Gates, 
Director; 5. Charles Day, Director; 6. J. W. Robbins, Director; 7. Charles Z Tryon, Director. Mr. J. W. Rawle and Mr. J. L 
Poultney also are members of the Board of Directors. 
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Who’s Who in Industrial Preparedness 
Officers and Directors of the Philadelphia Post, A. O. A. 


E PRESENT to the readers of ARMy ORDNANCE the 

following biographical sketches of some of the of- 

ficers and directors of the Philadelphia Post, Army Ord- 
nance Association : 

Henry GapspEN, President of the Philadelphia 

Post, was born in Charleston, South Carolina, October 

4, 1867. 


history. 


HILIP 


He is the scion of a family famous in American 
General Christopher Gadsden, a well-known leader 
of the Revolutionary period, designed the famous rattle- 
snake flag, bearing the svmbol “Don’t tread on me,” which 
was used by the Colonial troops prior to the adoption of 
the Stars and Stripes. Another of his ancestors was James 


Gadsden who negotiated the Gadsden Purehase with 


Mexico securing for the United States a tract of land now 
New 


received his edueation at 


part of Arizona and Mexico. 

Mr. Gadsden Porter Military 
Academy in Charleston, and he then attended the Univer 
sity of South Carolina, from which he was graduated in 
1888. In 1918 he received the degree of LL. D. from that 
University. Deciding to make law his profession, he stud- 
the South 


Later he became a member of the law firm of Mor 


ied and admitted to bar of Carolina in 


1890. 


was 


deeai & Gadsden, and was actively engaged in the practice 
of law for 17 years, and also served six years in the South 
Carolina Legislature. In 1907 he retired from active prae- 
tice of law to manage and direct local publie utilities. He 
beeame president of the Charleston Consolidated Railway 
& Lighting Company, operating the railway, gas and elee- 
trie properties at Charleston, and was also Vice-President 
of the Charleston Light & Water Company furnishing the 
water facilities in Charleston. 

Within a few weeks after the declaration of the World 
War, Mr. Gadsden went to Washington where he remained 
during the entire period of the war. As chairman of the 
National Committee on Publie Utility Conditions he repre 
sented the interests of the railway, gas and electrie com- 
panies in the United States in connection with their war 
problems. He was a member, and subsequently chairman 
of the War Board of the American Eleetrie Railway As- 
sociation. It was the purpose of the organization of these 
two committees to codrdinate the operations and facilities 
of the various public utilities for the purposes of the 
Government. 

In 1918 he was made Vice-President of the United Gas 
Improvement Company of Philadelphia, in charge of its 
Department of Publie Relations, which position he now 
holds. 

Mr. Gadsden is President of the Philadelphia Chamber 
of Commerce, and a Director of the Pennsylvania State 
1921 to 1929 he was a Di- 


Chamber of Commerce. He 


Chamber of Commeree. From 
the United 


has also at various times in his eareer been President of 


rector of States 


the American Electric Railway Association, President of 


the Southern Gas Association, and President of the Eastern 
States 
President Wilson a member of the Federal Electric Rail- 


Gas Conference. In 1919 he was appointed by 





ways Commission to investigate the serious condition of 
electric railways of the United States following the war. 
In 1929 Mr. Gadsden President of the Phila 


delphia Post, Army Ordnance Association. 


WituiaM ah the Philadel 


phia Post and also a Vice-President of the Army Ord 


was elected 


SPRUANCE, a Vice-President of 
nance Association, was born in Wilmington, Del., Septem 
ber 26, 1873, the son of Judge William C. Spruance and 
Maria Louisa (Spotswood). He was graduated from the 
Friends School, Wilmington, 1890, and from the Prinecton 
University, 1894, E. E., 1895. Beginning as a shop student 
in the Pittsburgh plant of the Westinghouse Electrie and 
Manufacturing Company in 1895, he became assistant en 
gineer of the Wilmington City Electric Company 1896; 
manager, Cellulose Products Company, 1900. He practiced 
1901 to 1903. In 


and power 


as a eonsulting engineer from the latter 


vear he became light, heat engineer and as 
sistant director of the high explosives operating department 
of the duPont Company, which offices he held until 1917. 
He served as an associate member of the Naval Consulting 
Board and a member of the Board of Directors of Organi- 
zation for Industrial Delaware, 
1916-1917. 


Colonel Spruance was commissioned a major in the Ord 


Preparedness, State of 


nance Reserve Corps in December, 1917, and was promoted 
National 


During 


to lieutenant colonel, Ordnance Department, 
Army, January, 1918, and colonel October, 1918. 
his service in the Ordnance Department he was chief of 
the Explosives and Loading Division and a member of 


War 


Board, and of the Committee on Explosives Investigation 


the Commodity Section on Explosives, Industries 


of the National Research Council. He was honorably dis 
charged from the Army February, 1919, and was awarded 
the Distinguished Service Medal, June, 1919. In May of 
the Vice-President, Director 
Manager of the Exeeutive Committee of E. I. duPont de 
Nemours & Co. 

Colonel] Spruance is a life member of the Princeton En 


same year he became and 


gineering Association in which organization he served as 


Chairman of the Sub-Committee on Chemical Engineering 
1919-1920, and the 
the 


was the first member of the Army Ordnance 


Executive Committee and 
1921-23. He 
(ssociation 
the 


member of 


Chairman of Committee on Edueation 


to enroll for life membership, and is also the donor o 
Spruanece Endowment to foster an interest in industrial 
preparedness among the faculty and students of the En 
gineering School of Princeton University. 

Vice-President of the Philadelphia 
Ill., August 12, 1877, 


Having 


TrIGG, a 


E RNEST T. 


Post, was born in Aurora, and 


was educated in the publie schools of that eity. 
sales manager of the 


for veneral 


Heath and Milligan Manufacturing Company of Chicago, 


served many years as 
manufacturers and distributors of paints and varnishes, he 
beeame, in 1908, general John Lueas & Co., 


Philadelphia. Beeause of his untiring energy, ability and 


manager of 
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loyal support of all movements tending toward the better- 
ment of business policies and undertakings affecting city, 
state and federal government, his is an unusual career of 
publie service. He served as President of the Philadelphia 
Chamber of Commerce 1917-1919, Regional Advisor, War 
Industries Board, Resources and Conversion Section; Di- 
rector, War Welfare Council of Philadelphia; and member 
of the Central Committee of the Third Federal Reserve 
District, Liberty Loan Committee, 1918. He was appointed 
a member of President Wilson’s Industrial Conference, rep- 
resenting employers, 1919; and a member of the Harding 
Unemployment Conference, 1921. In 1922 he beeame 
President of the National Paint, Oil Varnish As- 
Besides holding directorships in many financial 


and 
sociation. 
and business enterprises, Mr. Trigg has been a trustee of 
Temple University since 1917, Director of the Chamber of 
Commerce of the United States since 1918, and member of 
the Chemical Advisory Committee of the Department of 
Commerce through appointment of then Secretary of Com- 
meree, Hoover. 

During the recent hearings on the bill for educational 
orders for munitions Mr. Trigg presented a very convineing 
statement on the advisability of educational orders, his testi- 
mony having appeared in the March-April, 1929, issue of 
ARMY ORDNANCE. 

CHARLES Day, Director of the Philadelphia Post and 
Chairman of the Board of Day & Zimmermann, Ine., 
was graduated from the Engineering Department of the 
University of Pennsylvania in 1899 with the degree of 
Bachelor of Science in Electrical Engineering and received 
the degree of Mechanical Engineer in 1903. The firm of 
Dodge and Day was formed in 1902, and shortly after the 
entry of John E. Zimmermann into the firm about 1907 the 
business was incorporated as Day & Zimmermann. 

Mr. Day in his early professional life devoted himself 
almost exelusively to industrial problems bearing upon 
manufacturing efficiency. His intensive work in this field 
led to his recognition as an authority on industrial plants, 
and after many years of successful design and construction 
work by his firm he put in book form the important fea- 
tures of lectures which he had delivered at Lehigh, Columbia 
and Harvard Universities. 

Shortly after the entry of America into the World War 
Mr. Day was made a member of the Storage Committee of 
the General Munitions Board, which Committee was con- 
tinued under the War Industries Board. 
pointed a member of the Depot Board by the Secretary of 
War. 
and terminal 
he was made a member of the Committee of Observation to 
Later in the 


He was also ap- 


This board was instructed to inquire into storage 


facilities and eonditions. In October, 1917, 


report concerning conditions of shipyards. 
same month he accompanied the House Mission to England 
and France as engineering advisor to the Shipping Board 
representative. In this connection he made a study of the 
Allied shipping situation in relation to both military and 
civilian needs. Upon his return to this country he was 
made a member of the Army War Couneil and a trustee 
of the U. S. Shipping Board Emergency Fleet Corporation 
with a view to keeping the latter body fully informed con- 
cerning the War Department requirements. In July, 1918, 
he accompanied Mr. Edward R. Stettinius to France to 


secure information concerning port facilities. 


Mr. Day is a trustee of the University of Pennsylvania, 
a member of the Board of Directors of the Fidelity Phila- 
delphia Trust Company, of the Railroad 
Company, and of the United Gas Improvement Company. 


Pennsylvania 


‘T Hom as S. Gates, Director of the Philadelphia Post, was 

born in Philadelphia Mareh 21, 1873. He received his 
Ph. B. degree from the University of Pennsylvania 1893, 
LL. B., 1896, LL. D. Villa Nova College 1923, LL. D. Alle 
gheny College 1928. He was admitted to the Pennsylvania 
Bar in 1896, and served as assistant in the law office of the 
late John G. Johnson of Philadelphia, 1895-1906. In 1906 
he beeame Trust Officer of the Pennsylvania Company for 
Insurances on Lives and Granting Annuities, becoming 
Vice-President and Trust Officer in 1910. 1912 to 
1918 he served as President and Director of the Philade! 


2 
From 


phia Trust Company. 
He became a partner of Drexel and Company in 1915 
and of J. P. Morgan & Co., 1921. He director of 


Is a 


many finaneial, publie utility and business enterprises, and 


is a trustee of the University of Pennsylvania. 


Cartes Z. Tryon, Director of the Philadelphia Post, is 
President of the Edw. K. Tryon Company, whose em 
ploy he entered in 1888. 
During the War Mr. Tryon was appointed 
representative of the Ordnance Department in charge of 


a special 


the civilian personnel section with offices in Philadelphia. 
He organized an office staff of men of affairs in Philadel- 
phia who interviewed, during the year 1918, approximately 
10,000 applicants for positions in the Government arsenals 
and in plants producing war material. 

Mr. Tryon has always been interested in civic and wel 
fare work, having served for a number of years as officer 
or director of many social welfare activities of his native 
citv. He was one of the original committee which formed 
the Welfare Federation of Philadelphia and continues as 


one of the trustees of that institution. 


W. Roseins, Director of the Philadelphia Post, is man- 

ager of the Motion Picture Department of Williams, 
Brown & Earle, Philadelphia. Having served in early life 
in the United States Navy, Mr. Robbins has always main 
tained an active interest in preparedness affairs and has 
always cooperated in the promotion to perfeetion of all 
military equipment. 
became interested in 


Mr. 


aviation and spent approximately four years in commercial 


Following the war Robbins 


flying. He is an active member of the Army Ordnance As 
sociation and has taken a principal part in the activities of 
the Philadelphia Post. 


California Post, A. 0. A., Elects Officers 

As a result of the balloting at the recent annual election 
of officers of the California Post, Army Ordnance Assoeia- 
tion, Mr. Pliny E. Holt and Col. C. N. Black were reelected 
The 
directors were reelected for a two-year term expiring No 
vember 30, 1931: Messrs. Theodore .J. 
Hoover, Samuel Kahn and M. M. Mitchell. Mr. Mitchell, 
who is associated with the Pacifie Telephone and Telegraph 


president and vice president respectively. following 


sruce Cornwall, 


Co., Los Angeles, is an electrical engineer and succeeds Mr. 


Fred Boegle, Jr., on the directorate. 
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An Antiaircraft Battery in Action. 
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Over 12,000 Witness Day and Night Ordnance Demonstrations 
By L. A. Codd* 


()* THE morning ot October 10, 1929, the little town 
of Aberdeen, Maryland, presented an unusual sight. 
Hon. 


whc , 


Through it train bearing the Ramsay 


MacDonald, 


cluded momentous conversations looking to the reduetion 


sped a fast 


Premier of Great Britain, having con- 


of naval armaments for the greater security of inter- 
national peace, was en route from the Capital to Phila- 
delphia with his homeland his ultimate destination. Through 
the same village at almost the same hour eame five special 
2,432 


Association 


trains and automobiles to the number ot bringing 


members of the Army Ordnanee and their 


guests, to the approximate number in all of some twelve 


thousand American citizens from north, east, south and 


west, to witness a program of technical and seientifie mili- 
tary exhibitions and demonstrations the like of which has 
The 


sands were en route to observe munitions progress for the 


never before been viewed on American soil. thou- 


The Premier and his entourage 
The dis 


tinguished British visitor, with laudable sincerity, had eome 


preservation of peace. were 


upon a mission having the same ultimate end. 
to America in quest of a common understanding on which 
The thousands of American 
Aberdeen to 
observe the effeets of the machine age on our military de 
Both seek both 


friendship; both loathe 


to base the prevention of war. 


citizens with the same motive were come to 


fense against war. the same end—peace; 


desire it through the same means 


the day when international good will may give way to 


Association: ¢ 


Army Ordnance 
Army. 


*Executive Secretary, iptain 


Ordnance Reserve, U.S. 





address, 


enmity—war, and both, we believe, are equally certain that 


good will ever be jeopardized either between 


that 


themselves and their countrymen or themselves together and 


should 


others, both are certain of the reliance that must be put 
“the 


arms—for the 


upon sword”’—now symbolic of an entire nation at 


prevention of war and the guarantee 


of peace. 


‘Puts it was that Oetober 10, 1929, the occasion of tl 
Annual Meeting of the Army 


Aberdeen Proving 


Eleventh Ordnanee As 


sociation at the Ground, took on an 


unusual significance. The day was ideal—just such as 
Maryland in early October can and so regularly does offer 
to her native sons and visitors. The program of current 
ordnanee tests was fascinating and instructive The busi 
ness meeting of the Association was the seen nspiring 
addresses and enlightening technieal diseussions The 


; 


crowds were in fine fettle and departed at the end of a 
strenuous day more firmly convinced of the effieieney and 
complexity of our American weapons and of the need for 
industrial and professional cooperation with the Govern 
ment in the production of munitions, should some one ever 
so far forget himself as to trv to knock friendly peace 

a eoeked hat. 


security into 


at 10:00 


The program was opened promptly 
Col. E. M. Shinkle, Dept., U. S. A., Ce 


manding Officer of the 


Lieut. Ord 
Ground, who, u 


reservatior At this 


Proy ly 


; 


weleomed the guests to the 


point in our narrative time should be called to sa 
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Test Firing a 14-inch Gun on Railway Mount During the A. O. A. Meeting Program, Aberdeen, October 10, 1929. 


of appreciation and congratulation to Colonel Shinkle, the 
officers and men under his command, and the civilian em- 
Ground for a truly marvelous 
that in the 


such annual gatherings which 


ployees at the Proving 


performance. It may be normal course of 


events after ten years of 
yearly attract greater numbers, the kinks and wrinkles of 
procedure and the steps necessary for the smooth-running 
of so gigantic an enterprise would ultimately be ironed out. 
But no matter how often repeated and each repetition an- 
nually enlarged upon the staging of tests and demonstra- 
tions of ordnance for a full day and even into the night 
is an hereulean task in itself. Add to this the handling of 
twelve thousand people, the traffic arrangements, the special 
trains from near and distant points, the meals and above 
all the safety precautions, as when, for instance, 4,000 Ib. 
bombs are dropped or giant weapons hurling 2,000 Ib. pro- 
jectiles are fired. Under such conditions the guiding mind 
of so vast an enterprise and all those who contributed so 
valiantly and so efficiently to its suecessful operation are 
entitied to a world of praise and thanks. To mention by 
name everyone who assisted in the undertaking would entail 
the compilation of lengthy lists with the possibility always 
that some observer, for instance, who in his tower far down 
the range gave an O. K. when firing was about to com- 
mence, or an enlisted man whose job it was to see that no 
one was left stranded when the proving ground train de- 
parted for the next demonstration point, were not included. 
Rather let us felicitate Colonel Shinkle and in his person 
all and sundry both of the Ordnance Department and of 
the various branches of the Army who helped him so 
faithfully. 

For ten years at our annual gatherings it has been cus- 
tomary to hold the morning program at the plate range. 
Regular visitors to the proving ground will remember that 
this point is—as they say in Maryland—a “considerable” 
distance from the Main Front and from a traffie standpoint 
has always meant some unpreventable delay and confusion. 


This year things were done differently. The entire morning 


program was held at the Main Front which necessitated no 
morning traffic movement in the proving ground whatever. 


A real improvement over the old order. 


W HEN the first bugle call was sounded preliminary to the 
first count of 


revealed, in addition to the thousands of guests and, by 


announcement of the event, a noses 
the way, an even hundred newspaper representatives and 
of distin- 


photographers—still, movie and “talkie,” a list 
guished guests the roll of which will now be ealled: 
Hon. Chas. F. Adams, Secretary of the Navy; Hon. P. J. 
Hurley, Assistant Secretary of War; Hon. Benediet Cro- 
Association, Assistant 


Wilson, and 


President, Army Ordnance 
Secretary of War in 
Director of Munitions during the World War; Hen. Hiram 
S. Senator from Connecticut, President, Na- 


well, 
Cabinet. of President 
Bingham, U. 
tional Aeronautie Association; Hon. David A. Reed, U. S. 
Senator from Pennsylvania; Hon. David S. Ingalls, As 
sistant Seeretary of Navy for Aeronauties; Maj. Gen. C. C. 
Williams, Chief of Ordnance, U. S. Army, since April, 1918; 
Brig. Gens. C. L’H. Ruggles and Samuel Hof, Assistants 
to the Chief of Ordnance; Col. E. D. Bricker, Chief, 
Technical Staff, Ordnance Department; Brig. Gen. Edw. L. 
King, Assistant Chief of Staff, G-3; Brig. Gen. Ewing E. 
Booth, Assistant Chief of Staff, G-4; Brig. Gen. Geo. V. H. 
Moseley, in charge of industrial mobilization, Office of the 
Assistant Seeretary of War; Maj. Gen. Fred T. Austin, 
Chief of Field Artillery; Maj. Gen. Andrew Hero, Chief of 
Coast Artillery; Maj. Gen. Stephen O. Fuqua, Chief of 
Infantry; Maj. Gen. J. E. Feehét, Chief of Air Corps; 
Gen. F. LeJ. Parker, Chief, 
Affairs; Col. E. R. Redmond, Acting Chief, Militia Bureau; 
Maj. Gen. Harry L. Gilchrist, Chief, Chemical Warfare 
Service; Adm. Charles F. Hughes, Chief of Naval Opera- 
tions; Rear Adm. Wm. A. Moffett, Chief, Bureau of Aero- 
nauties, Navy Department; Rear Adm. Wm. D. Leahy, 
Chief, Bureau of Ordnance, Navy Department; Rear Adm. 
S. S. Robison, Supt., U. S. Naval Academy; Rear Adm. 


Bureau of Insular 


Brig. 
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A. L. Willard, Commandant, 
Naval Gun Faetory, Wash- 
ington, D. C.; Col. Wm. C. 
Spruance of Wilmington, 
Del., Vice-President, Army 
Ordnanee Association; Gen. 
John Ross Delafield of New 
York, N. Y., Counsel, Army 
Ordnanee Association; Col. 
C. L. Harrison, of Cinein- 
nati, Ohio, Director, Army 
Ordnance Association; Mr. 
Harold C. Smith of Chicago, 
Ill. President, National 
Metal Trades 
Mr. J. G. 


President, 


Association ; 
Benedict, Vice- 
National Metal 
Trades Association; Mr. 
Homer D. Savre of Chicago, 
[ll., Commissioner, National 
Metal Trades Association; 
Mr. J. E. Nvhan of Chicago, 
Ill., National Secretary, Na- 
Metal Trades Asso- 
ciation; Dr. Chas. L. Par- 
sons of Washington, D. C., 


tional 


Secretary, American Chemi- 
eal Society; Lt. Col. L. H. 
Whiting and Col. F. 8. 
Dickinson, members of the 
War Department Business 
Couneil; Maj. C. F. Morley, 


Mr. Geo. C. Brainard and 


Mr. W. R. Tyson, of the Ammunition Advisory Board. riage 
15-lb. 
AT 10:05 on the Main Front a demonstration of small 


arms matériel was given. 


tracer ammunition of 
the water-cooled Cal. 
30) Browning machine 
Model 


1921, antiaircraft ma 


gun, Cal. .50 


chine gun, and_ the 
37-mm. automatie ean- 
non. The artillery 
ammunition firings 
which followed inelud- 
ed the 75-mm. gun, 
Model 1897, with 
black, smokeless and 
flashless powder, dem 
onstratine the prog 
ress made in the de- 
velopment of flashless 
powder whieh is not 
subject to the ef 
fects of atmosphere. 
The same model gun 
was used also to show 
the form of projectile 
by firing a series of 


rounds’ of 


with time fuzes set at 





shrapnel L«ft to right: 
J. Hurley, 


Lieut. Col. E. M. Shinkle, Ord 
Commanding Officer, Abeideen 


tion; 


included firing with of d 


> 
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- Dept., U. S. A., 
Proving Ground. 





two-second intervals to fune 
tion simultaneously. 

The next group included 
demonstrations of mobile 
artillery matériel beginning 
with the 37-mm. gun M 2 
and carriage M 1, a late 
post war development of in- 
fantry accompanying gun 
now adopted as standard. 
This weapon fires a pro- 
1.25 Ibs. 


velocity of 


jectile weighing 
with muzzle 
2,000 f. s. It may be fired 
from wheels or from a bipod 
when the wheels are re- 
moved. One of the latest 
developments — in infantry 
weapons designed for use 
against tanks, machine gun 
nests and strong points was 
shown in the 75-mm. in 
fantry mortar, smooth bore 
with  fin-type projectile, 
Model 1922 E, fired through 
coils of the solenoid chrono 
graph. This weapon is so 
designed as to be disassem- 
bled readily into loads which 
can be transported by hand, 
Other demonstrations in the 
included the 


same group 


75-mm. gun M 1 and ear 


M 1, a development of the divisional weapon firing a 


the 105-mm. 


ivisional howitzer 


projectile with a range of 15,000 yds, at 45 





Inspecting an Antiaircraft Gun at the Meeting. 


Hon. R. P. Lamont, Secretary of Commerce; Hon 


The Assistant Secretary of War 


President, Army Ordnance 





* and Hon. 


Association. 


Benedict 


howitzer 
ot 


Patrick 
Crowell, 


eleva 
2, a post-war development 
split-trail type with range 
of 12,000 yds., with a 
33-lb. 


155-mm. howitzer T 1 


projectile ; the 


with maximum range 
of 16,000 yds., using a 
95-lb. projectile, and 


the 155-mm. gun, 5 


inch howitzer motor 
earriage, Mark IX, 
Model 1921. The lat 


ter weapon Is a post 
war development of a 
self-propelled carriage 
designed to mount 
either a 155-mm. gun 
or an 8-ineh howitzer 
for army artillery. 
The carriage has at 
tained a maximum 
speed ot 10 miles pe 
hour. The group of 
artillery ammunition 
demonstrations was 
econeluded with bal 
listie firings showing 


the methods used in 
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Some of the Visitors at Aberdeen Proving Ground for the A. O. A. Meeting. 


determining the resistance due to the air and its effeet on 
the flight of projectiles as well as the stability of projectiles 
in flight. The course of the shell is determined by firings 
through Velocities are taken at 


series of eardboards. 


different intervals. 


A T 10:40 a demonstration of equipment of a mechanized 


foree was given. The purpose of the display was to 
show the movements of an improvised foree which, due to 
lack of equipment and limited space, could not illustrate 
tactical principles. This advance guard 


comprising an armored command ear and Christie light 


consisted of an 


tank, and was followed by an echelon of two light tanks 
and a track development chassis employed as an infantry 
carrier to brush aside resistance developed by the advance 
guard. Next came a second echelon of a platoon of 6-ton 
tanks aimed to overcome increasing resistance and 
followed by a third echelon consisting of two medium tanks 


was 


und one heavy tank to provide additional fire and crushing 
power. Occupation of position and opening of fire was 
then demonstrated by two mechanized batteries of the Sixth 
Field Artillery from Ft. Hoyle, Md. The 


consisted of an echelon of cross-country ears and eargo 


next element 
carriers bringing forward infantry with automatic rifles 
and machine guns to hold positions taken by the tanks. 
The coneluding element was the advance of a war strength 
platoon of infantry supported by 75-mm. guns on self- 
propelled mounts and accompanied by a chemical warfare 
detachment with 4.2-inch chemical mortars. 

The afternoon portion of the program began at the Ad- 
ministration Building at 1:00, where the annual business 
meeting of the Army Ordnance Association was held. Hon. 
Benedict Crowell, President of the Association, presided. 
Mr. Crowell addressed the gathering on the aims and pur- 
poses of the Association, other speakers on the program 
being Hon. President of the National 
Aeronautie Association, Maj. Gen. C. C. Williams, Chief 
S. Army, and Mr. Harold C. Smith, Presi- 
A verbatim 


Hiram Bingham, 
of Ordnanee, U. 
dent of the National Metal Trades Association. 
transcript of the proceedings and the addresses delivered 
is given in the following pages. 

Following the business session the Main Front and the 
Museum were open to visitors for the inspection of World 


War artillery, automotive and chemical warfare matériel. 


"T HE demonstration by the Army Air Corps began at 1:50 
on the Main Front. The planes with personnel taking 
part flight of 
Langley Field, Hampton, Va., and a flight of pursuit planes 
from Selfridge Field, Mt. Clemens, Mich. The demonstra 


tions included an attack of targets by pursuit planes using 


consisted of a bombardment planes from 


machine guns; demonstrations of formation flying, acrobatic 
flying and individual combat by These 
were followed by an attack of ground targets by a flight 
300-Ib. demolition 


pursuit planes. 


of bombardment planes from which 


bombs were dropped to illustrate the attack of a ground 
target by a formation of this type of eraft, and a 4,000-Ib. 
bomb set for instantaneous action was also 
This bomb is the largest vet developed and eon- 


It is intended for the at 


demolition 
dropped. 
tains one ton of high explosive. 
tack of objectives requiring a powerful concentrated blow. 

At 2:50 the antiaireraft day firings were begun on the 
Antiaireraft Range by the 61st Coast Artillery (A. A.) 
Regiment Fort 
antiaireraft matériel against sleeve targets towed by air 


from Monroe, Va., using latest types of 


planes. 

Among the larger types of weapons for seacoast defense 
the 14-inch gun, Model 1920, MII, on railway mount and 
the 16-inch gun on barbette carriage, Model 1919 MII, 
were fired. 

Following supper visitors were taken to the Antiaireraft 
Range where night firing was conducted with the same 
weapons and by the same personnel which had participated 
in the day firings. Additional equipment used ineluded 
signals for ground illumination and for landing lights and 
latest types of searchlights and sound locators. 

AND so, under a cloudless sky with the harvest moon 
in the heavens where the sun had been when the pro- 
Premier MacDonald 


by that time was the guest of admirers in New York telling 


gram started, the thousands departed. 


them of his hopes and aspirations for the suppression of 
war and of the unanimous similar desire of his countrymen. 
When he 
general desire in Ameriea, so synonymous with his own, for 
And he will know that there were twelve thousand 


Aberdeen, October 10th. who are with him and his 


home he will tell his compatriots of the 


arrives 
peace. 
odd at 
efforts 
intend to have it. 


heart and soul. They too want peace, and they 
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Progress of Munitions Preparedness 
Proceedings at Eleventh Annual Meeting, A. O. A. 


HE proceedings at the Eleventh Annual Meeting of the 
Army Ordnance Association at the Aberdeen Proving 
Ground, Thursday, October 10, 1929, were as follows: 

The meeting was called to order at 1:15 P. M. by Hon. 
Benedict Crowell, President of the Association. 

Mr. CROWELL: “Members of the Army Ordnance Asso- 
ciation and Guests: 

“It is always a pleasure for me, as President of the Army 
Ordnance Association, to have the opportunity which our 
annual meeting presents to address vou: This is the one 
oceasion of the year when I ean tell you directly of the 
status of the Association and the progress of its work. 
This I propose to do briefly and I also desire to restate 
the aims and purposes of our organization which, at this 
time, seems particularly appropriate. 

“As to the affairs of the Association, I am happy to say 
that they are in the best condition of our eleven years’ 
existence, Our membership of 5429 is the largest we have 
ever had, our financial situation continues as sound and 
healthy as it has been in recent vears, and our national and 
local activities for industrial preparedness continue to enlist 
the interest and coéperation of our members throughout the 
country. Our loeal posts, which now exist in 10 industrial 
centers, are doing excellent work. I will not burden vou 
with details of operation other than to say that they are 
satisfactory and are being conducted in accordance with 
our aims and purposes as stipulated in our Constitution and 
By-laws. 

“In view of the far-reaching international negotiations 
now being conducted looking to the continuance of peace 
through the outlawry of war and the limitation of naval 
armament, | think it fitting that we restate the objectives 
of our organization. Peace is wanted by us all; our people 
are unanimously for any plan which will guarantee it. 
Consequently it may seem incongruous that we are gathered 
here to observe the progress of our munitions developments, 
te witness the test of the most deadly and = destructive 
military implements thus far devised. It may seem con- 
tradictory that, while we individually and as a body wish 
entire success to the present international negotiations fon 
lasting peace, we continue to interest ourselves in the 


machines of war. 


“RUT, in the final analysis, there is nothing incongruous, 

nothing contradietory about it. We of the Army 
Ordnance Association are for peace first and last. Indeed 
| sometimes feel that we are more strongly for peace than 
a great many people who are out and out pacifists. We do 
not favor huge, threatening armaments. We are not mili 
tarists. We are not war-lords. But we believe that until 
humanity is made over, until jails and prisons are erased 
from our daily life, until the policeman has disappeared 
from our streets, there will be the necessity for adequate 
preparedness against war. Until peace negotiations have 
proved themselves as lasting as the history of man_ has 


proved resort to arms to be a fact, we believe that reason 





able preparedness is one of the most assuring guarantees 
of peace. Consequently, while hoping for the suecess of all 
measures looking toward continued international peace, we 
reaffirm the purposes of our Association. I eannot state 
them more succinetly than they appear on the program of 
which you have copies. 

“*The Association is purely patriotic; it has no com- 
mereial interests, no political alliances, and no religious 
affiliations. It is not operated for profit: its income is 
expended in furthering its aims. 

“*The Association endeavors to keep alive an interest in 
and knowledge of the design, production and maintenance 
of munitions. Other than a few manufacturing arsenals 
six in all—there is no peace-time industry for the produe- 
tion of ordnance. Should war unhappily come again, in- 
dustrial America will be called upon to produce munitions 
in great quantity and of intricate and unusual design. In 
an emergency, time will not permit careful study or long 
preparation for the production of munitions. The problem 
ix one of vital concern. 

“*The Army Ordnance Association believes that the 
solution of this problem, based on experience, lies in an 
active organization at all times coéperating with the Govern- 
ment. The principal objective of the Association is an 
active membership of American citizens, on whom the duty 
of design and production of munitions will fall in war, who 
will have an aceurate and authentic knowledge of the eom 
plex requirements of ordnanee. “Peace Insurance” in 
this form is the foremost aim of the Army Ordnance 
Association.” ” 

“T now take pleasure in presenting to vou Senator Hiram 
Bingham of Conneeticut, President of the National Aero 
nautic Association. Few men have done more for aero 
nauties in this country than Senator Bingham. He is an 
edueator and explorer of note and has an eminent record 


of military service in the World War. Senator Bingham.” 


SENATOR BINGHAM: “Mr. President, Members of the 

Army Ordnance Association, and Guests, on behalf of 
the National Aeronautic Association, of which I have the 
honor to be President, | desire to express to you our appre 
ciation of yvour very great kindness in inviting us to be 
vour guests today at this annual meeting of yours. 

“The National Aeronautic Association, founded some 
seven or eight vears ago by a group of those interested im 
aviation, felt that there should be a national association de 
voted to the motto of ‘Seeine America First and Having 
America First in the Air,’ has taken over the duties of 
being the American agent of the great International Fed 
erated Aeronautic Association, has charge of all reeords 
and all races, and looks after aeronautics as a sport and as 
an agent by seeing that the records may be properly 
authenticated, and that those who take part are protected 
Its interest is in the pilots as well as in the planes. 


“Like your own Association, it Is not for profit, im fact 1 


has never vet been out of the ‘red,’ and its friends have 
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had to come to its relief every year in order to keep it 
going, because it has so many more things to do than it ean 
possibly find means to do them with. A part of its activi- 
ties are in connection with commercial aviation and its 
various functions, but one of the most important parts of 
its program is backing up national defense. In its policy 
is a cordial and hearty support of the five-year program 
laid down for the Army and Navy by the Congress in 1926. 
Like yourselves, it is interested in the national defense. 
Like your Association it believes in the dietum laid, down 
by our own Washington—‘In time of peace, prepare for 
war.’ We would stand only to lose if war came, and we, 
like you, believe there is always a danger after a great war 
that the interest in national defense will diminish and the 
publie will turn its attention to commerce, and business, 
and the enjoyment of comfort and luxuries, and making of 
money, and begrudge the money in order to be prepared 
for any emergencies. 

“Tt has always been the history of countries ruled by the 
people that when war comes these countries have never 
been ready; they have been slow in coming into conflict; 
they have always tended to go backward in the national 
defense and not to keep up the highest standards. It is 
difficult for the great mass of the people engaged in com- 
merece to realize the necessity for the national defense. So 
the National Aeronautic Association congratulates you on 
the splendid record from year to year you have made in 
these meetings in keeping alive our interest in the science 
in which you are interested. 

“Aviation, of course, needs your aid. Our chief method 
of striking at an enemy, in which we can do the most 
damage to warships that would attack our coast, is through 
bombs that are constructed by Ordnance officers and under 
ordnance guidance. If those bombs fail to work, then the 
lives of the pilots are necessarily endangered. They may 
risk their lives in the air only to find the bombs dropped 
fail to perform their function. All their activities and 
efforts would be wasted only to find that the bombs dropped 
by the bombing squadrons failed. It is just as important 
that the bombs should be as perfect as it is possible to 
make them as it is that the planes be made equally perfect. 

“Your antiaireraft batteries were sometimes smiled upon 
by pilots, especially pursuit pilots, during the war, who 
were not much worried because they actually had an eleva- 
tion which the guns of those days failed to reach. On the 
other hand bombing pilots that were engaged felt very 
keenly the antiaireraft firing. 
be low, they knew to go out on their missions meant loss 
of life. 
the course of a day, would lose 50 per cent of their pilots, 
fire. It that 
antiaircraft forward 


If the ceiling happened to 
In fact, the bombing squadrons on the front, in 


due to antiaircraft is interesting to know 


your progress in defense has gone 
much faster than anyone might have reason to expect. Just 
as the great seacoast defense guns are necessary in con- 
nection with the Navy, in case an enemy gets by, or ob 
structs the Navy, only to find the seacoast guns ready for 
it, so it must always be in aviation. Enemy planes must 
know that they are going to receive a warm reception at 
the eritieal points. 

“T am not one of those who do not believe in antiaireraft. 
[ realize only too well that the pilots of bombardment 


squadrons are going to be very chary of attacking points 


where there are antiaireraft guns. The work which you 
have done in perfecting this weapon in national defense 
should be one for which all of us should be grateful. 

“I know your program has been delayed and I will not 
trespass upon your time, nor take upon myself the privi 
lege of a Senator to speak without limit of time due to 
our practice of not having a limit. I want to tell you how 
greatly we appreciate being your guests today, and to tell 
you that in all things the National Aeronautie Association 
Wishes you suecess in promoting the joint cause for na 
tional defense.” 

Mr. CROWELL: “In presenting the next speaker I have 
no hesitancy in introducing him as the greatest Chief of 
Ordnance in the history of our country, Maj. Gen. C. C. 
Williams. 


General Pershing as the advance guard of the American 


He was among the group of officers selected by 
Expeditionary Forces in the World War. He served as 
Chief 
and was later designated by him to return to this country 


Ordnanee Officer overseas under General Pershing 


to become Chief of Ordnance in April 1918. I have often 
thought that it must have been a great saerifice for him 
His great record for American 
munitions during the World War is 
His continuous Chief of 
time has resulted in the great progress you are witnessing 
When aireraft 
in warfare he personally directed the design, development 


to assume his arduous task. 
vou. 


that 


well known to 


service as Ordnanee since 


here today. became a formidable element 
and manufacture of our bombs, the largest of which you 
will see dropped this afternoon. After arming aireraft 
and thus making it a new and vital element of our defense, 
he turned his energies to development of antiaircraft 
artillery which is the greatest stride in the development of 
gunnery in all history. An executive and engineer of the 
first Williams, our Chief of 


entitled to the praise and gratitude of us all.” 


order, General Ordnanee, is 


“Immediately following the sign 
November 11, 1918, a 


of officers was appointed in the American Expeditionary 


C5 ENER aL WILLIAMS: 


Armistice on 


ing of the board 
Forces to study the types and uses of artillery in modern 
warfare and to make recommendations for the future guid- 
ance of the United States in the development of artillery. 
As a result of the report of this board, the Ordnance De- 
partment has undertaken the redesign and improvement in 
practically every class of mobile artillery. 

“In the outline of this development to follow, mobile 
artillery has been subdivided into the following classes: 
(a) Infantry accompanying artillery; (b) divisional ar 
tillerv; (¢) corps artillery; (d) army artillery; (e) pack 
Each 
of these subdivisions will be briefly considered in turn. 

“The 


greater fire power than the rifle and machine gun was made 


artillery, and (f) sighting or fire-control equipment. 


need of weapons to accompany infantry with a 
apparent during the World War. The resistance to infantry 
advance of past wars was augmented by the use of con- 
crete emplacements for machine guns, tanks and armored 
cars upon which the small arms weapons had little or no 
effect. 
fore soon recognized with the result that there came into 


The demand for more powerful weapons was there- 


= 


existence the smaller calibers of artillery, such as the 37-mm. 


eun, 3-ineh Stokes mortar, ete. 
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“After the World War this problem was given consider- 
able study resulting in the design, construction and test of 
sizes and types ranging from the 37-mm. to the 3-inch, with 
the result that the following have been finally adopted as 
standard for this equipment: 37-mm. gun, M1, and 75-mm. 
infantry mortar, M1. 

“The 37-mm. gun M1 is a weapon of extreme mobility 
which can be transported and fired on its own wheels or 
broken down into loads which can be man earried and 
assembled to fire on a tripod arrangement without the 
wheels. It has a range of approximately 6,000 vards, 
firing a projectile which weighs approximately 1.25 Ibs. 

“When compared with the 37-mm. gun, Model 1916, used 
as a standard in the World War, the new gun is of the 
same weight, same mobility and same ease of manipulation 

1916 but 
) 


approximately 225 per cent in muzzle energy, 35 per cent 


as the model has in addition an inerease of 
in range and 50 per cent more armor penetration at 500 
yards than the old gun. 

“The 75-mm. infantry mortar M1 is a high-angle fire 
weapon designed primarily to replace the 3-ineh Stokes 
trench mortar. It is a wheeled mount, extremely mobile, 
with a maximum range of 1,800 yards and fires a projee- 
tile weighing 12.18 Ibs. It ean also be disassembled into 
loads which ean be carried over difficult terrain by men. 

“The 75-mm. mortar when compared with the 3-ineh 
Stokes mortar used by the infantry in the World War is 
found to have 50 per cent greater muzzle energy, approxi- 
mately 150 per cent greater range, is more accurate and 
fires a shell which has superior fragmentation character- 
isties to that of the 3-inch Stokes mortar. 

“To accompany these weapons and the machine gun there 
has been designed, built and tested a succession of vehicles, 
ranging from an infantry caisson and limber to the finally 
is a two-wheel cart 


adopted infantry cart M2. This eart 


with a standard chassis upon which is mounted a body ot 


types suitable to use with the machine gun, the 37-mm. gun, 
or 75-mm. infantry mortar or for the transportation of 


ammunition or equipment for these weapons. 


‘THE standard weapon used by the U. 8. 
divisional or light field artillery during the World War 
was the French 75-mm. Model 1897 M1. 


a range of 9,000 yards with an elevation of 10° to 19°, 


Army for 
This weapon has 
traverse of 6 and weighs 2,657 pounds in firing position. 

“In 1919 the Ordnance Department actively assisted by 
experienced officers of the Field Artillery prepared speci 
fications for a new divisional weapon and, based upon these, 
work was started on the desien and construction of a pilot. 

“As a result of tests of a number of split-trail and box- 
unit 
M1. 
the new M1 has 65 per cent more range, an elevation from 

5.6° to + 45 for the old 


type, a 458 


trail types a satisfactory was produced and stand 


ardized as the 75-mm. gun Compared with the 1897 
, as against 10° to + 19 
12.5 
pounds more than the old weapon. 

“The 


for the 75-mm. that it was decided to experiment with this 


traverse of against 6°, and weighs but 


split-trail type of carriage proved so satisfactory 
type for the 105-mm. divisional howitzer. This type ear 
riage, now known as the M1, has an elevation from 5 
to + 65°, traverse of 45°, a range of 11,960 vards and 


weighs 3,750 Ibs. in firing position. This is an entirely new 





caliber and type for our service and is considered far 
superior to any similar ealiber used by other armies during 


the World War. 


“«T J)EVELOPMENT of the 4.7-inch gun has been sus- 

pended during the year because of the belief that the 
newly developed 155-mm. howitzer would meet all corps 
artillery requirements thus permitting the elimination of one 
155-mm. 


caliber 1.e., the 4.7-inch gun. Two of these new 


howitzer units are now ready for test. They are mounted 


on a split-trail carriage and have the following character- 


istics: Maximum elevation 65°, traverse 58°, and range 
16,400 vards with a weight limbered of about 9 tons. 
This howitzer while somewhat heavier than the 4.7-ineh 


gun is not too heavy for use by the corps artillery and its 
projectile weighs 95 Ibs. as compared with 45 Ibs. for the 


run. 


«SINCE the World War the Ordnance Department has 


designed and built one army carriage, M 1920, intended 


to mount either a 155-mm. gun or an 8-inch howitzer. A 
wagon for transporting the cannon is included in the 
equipment, 

“A redesign of this matériel has been undertaken and 


has progressed to the point where a wooden model has 
as T1, differs 


larger wheels, 


This new matériel, known 
(a) 


been constructed. 
the M 


(b) inereased ground clearance, (¢) elimination of pit to 


from 1920 matériel as follows: 
clear cannon recoil, (d) built-up cradle and sleigh instead 
of single forging, (e) extended cradle, (f) equilibrators re- 
located, (g) elevating mechanism redesigned (spur gear 
and band brake), (h) welded trail, (i) spades redesigned, 
(j) transport wagon completely redesigned, (k) equiliza- 
tion of road weights of carriage and transport wagon, and 
1) inereased stability. 


“The 


ordered. 


manufacture of a new pilot carriage has been 
When mounting the 155-mm. gun we will secure 
an inerease of about 9,000 vards in range over the 155-mm. 


G. P. F. 


vards range as compared to about 12,000 yards for the war 


while with the 8-inch howitzer we get about 19,000 
ivpe. 


- HE new pack artillery which has been developed since 

World War continues to prove highly satisfactory in 
service, but except for one battery the pack units of the 
Regular Army are still equipped with the 2.95-inch gun 
MY 1896. This weapon is obsolete and practically all on 
hand are also unserviceable. The 75-mm. pack howitzer M1 


has the following general characteristies: range, 9,000 vards, 


elevation 45°, weight in firing position 1,268 |bs., transport 
able on its own wheels by one animal, or disassembled it 
The fire efficiency of this 


may be packed on six mules. 


howitzer is comparable to that of the 75-mm gun, M 1897. 


‘THE intensive program for development of antiaireraft 
1925, 


1928 anti: 


artillery equipment, inaugurated in has been 
the The 


exereises produced several important results, 


continued during last year. uireraft 


particularly 


the 


the standardization of the 3-inch mobile earriage and 
definite adoption of the indirect, or the so-called Case ITT, 


method of fire eontrol, wherein the antiaireraft director, 


finder and automatie transmission between the ele 


height 





176 ARMY ORDNANCE Vou. X, No. 57 








ments of the fire-control system and the guns are utilized. 
An important corollary of this policy is the elimination of 
all sighting apparatus from antiaireraft gun earriages. A 
brief resume of work accomplished on the most important 
development projects during the last year, may be of in- 
terest to you. 

“The Ordnance Department director was given a short 
test during the last antiaireraft exercises. The test demon- 
strated that while the principles employed were probably 
superior to any other similar purpose instruments of which 
the department has knowledge, a number of mechanical 
defects existed which seriously detracted from its perform- 
ance. The director has now been modified and is now under 
test. Pending the completion of this development the 
Ordnance Department has ordered a number of directors 
from the Vickers Company in England. 

“A number of height finders, procured in this country 
and abroad have been tested. These instruments fall in 
two general classes, the stereoscopic and the coincidence. 
The height finders procured from foreign sources include 
the latest types supplied as standard equipment for the 
antiaireraft organizations in the principal European coun- 
tries. The tests have demonstrated that the stereoscopic is 
superior in principle to the coincidence for antiaireraft 
work, and further that the standard length of base of 4- 
meters is insufficient to give the aceuracy desired. It is 
now proposed to experiment with 6-meter base height find- 
ers in an effort to secure greater accuracy, at the same 
time restricting the weight and size sufficiently to keep the 
instrument readily portable and suitable for field use. 

“The antiaircraft sound locator development has been 
completed and a satisfactory type adopted for future manu- 
facture and issue. This newly standardized type is per- 
manently mounted on a pneumatie-tired trailer which is 
towed by the searchlight truck. The sound locator horns 
will determine the position of the approaching airplane 
with surprising accuracy at ranges beyond those given by 
the most powerful searchlights. An acoustic corrector is 
provided to correct the direction given by the horns for 
sound lag and ballistic conditions effecting the movement 
of the sound waves through the atmosphere. 

“Limited production of 3-inch antiaircraft mobile guns 
has been started during the current year. This type con- 
tinues to prove highly satisfactory in service and is so far 
superior to the war-time equipment with which our regi- 
ments are now armed that early production of the new 
matériel sufficient in quantity to equip the Regular Army 
and National Guard and to provide a reasonable reserve is 
essential. 

“In response to the requirements of the Coast Artillery 
Corps, the Ordnance Department has undertaken the design 
of a ealiber .50 multiple machine gun mount, which with 
its fire control will be permanently mounted on a large 
six-wheel truck. As this mount is intended primarily for 
the defense of marching columns and transport, it is essen- 
tial that it be capable of going into action immediately 
without any delay incident to levelling, orientation, or de- 
termination of firing data. This represents a radical de- 
parture from our previous methods and introduces many 
new and interesting features of construction. One mount 


has been ordered and is expected to be completed in time 


for the current antiaireraft exercises. 








“At present we have two essentially different types of 


artillery with an army, one designed to fire only at targets 
on the ground, the other designed to fire primarily at tar- 
gets in the air, but also capable of effective fire against 
ground targets. This is uneconomical and unsound from 
the military viewpoint. A commander should be able to 
use all his guns at any time against any part of the enemy 
foree whether on land or in the air, and the importance of 
this requirement increases with the increasing effectiveness 
of the airplane as a combat machine. A new carriage for 
the 
under manufacture. It is of the pedestal type and_ will 


5-mm. 2175 f. s. field gun has been designed and is 


permit 85° elevation, 360° traverse and a rate of fire of 
about 20 rounds per gun per minute. It is believed that 
this gun and earriage will perform all of the functions of 
the present 75-mm. field gun and that at the same time it 
will, when provided with proper fire control, give satis 
factory defense of the advanced sections of the combat zone 


against aireraft. 


‘* ABOUT six months ago the Watertown Arsenal under 
took a comprehensive study and practieal application 
of improved methods of welding in the construction of 
Ordnance matériel. It was appreciated at the beginning 
that the use of haphazard methods of welding and poorly 
defined technique would, in view of the high charaeter of 
workmanship required in ordnance construction, possibly 
prejudice extended application of welding and it would be 
necessary at once to obtain information as to the most 
modern types of equipment and welding technique. 

“The works of the General Eleetric Company, the West 
inghouse Company, and the A. O. Smith Corporation, all 
of which have made great advances in welding processes 
within the last few years, and all of which apply these 
processes largely in construction, were visited. These visits 
were subsequently followed by visits to the Ford Motor 


Company, the Metropolitan Engineering Company and 





several of the works of the General Eleetrie Company. 

“After preliminary investigation of technique and equip- 
ment available, the new welding equipment was installed 
of such types that it is now possible to carry out practieally 
any form of hand and automatic electrie are welding. The 
installation is of such capacity that ten welders could be 
employed continuously on hand and automatie are welding, 
ineluding welding by the atomie hydrogen process and weld 
ing with the hydrogen sheathed are. Equipment previously 
on hand, although not of the most modern type, was set 
up for resistance butt welding and spot welding. 


“Good welding is very largely a metallurgical problem 





and the laboratory has been utilized extensively in the in- 
vestigation of the structure of welds and in the examination 
of welds by X-ray. While information on the character 
istics of welds of all types and the technique of welding was 
sought from authorities on welding, from publications on 
the subject and in literature of the American Welding 
Society, it was very early obvious that it would be neces- 
sary to obtain a great amount of first hand information 
and for this reason a number of experimental programs 
were laid down. These included examination in the physi- 
eal laboratory by the X-ray and by macro-etching of nu- 
merous experimental welds made on carbon and structural 
nickel plate. These plate materials were also welded with 
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several types of the best known feed wires of various com- 
positions, both fluxed and unfluxed. Each of these experi- 


mental welds was also given several different anneals in 
order to determine under which specifie combination the 
best weld was obtained. Welded joints of various charae- 
teristics have also been subjected to fatigue tests. Com- 
parisons have been made between welds made by hand, by 
head the atomie hydrogen method 


the automatic and by 


under various combinations of conditions. 


‘THE above indicates only very briefly the general 

character of experimental work conducted. Contem- 
poraneously with these experimental programs, a number 
applications have been made in 


of important practical 


shop work. The top carriage for the 3-inch antiaireraft 
gun is a rather difficult casting and it was found impracti- 
without numerous shrinkage cracks 


eable to obtain these 


and other defects. One of these top carriages was built up 
of soft earbon plate welded throughout and subjected to 
laboratory test under which it withstood without permanent 
set a load of five times as great as under service conditions, 
with the result that subsequent top carriages are now being 
made of material one-half the thickness of that preseribed 
in the casting. Material has now been procured to manu- 
facture the pedestal casting for this same gun carriage 
which also gave trouble in procurement. A large variety 
of less important parts of carriages now in construction 
are being welded instead of riveted. It was also found 
possible to manufacture a number of jigs used in the shops 
by building these up of struetural plate welded. These 
jigs were required promptly and it was found that it would 
be much quicker to build them from serap material already 
available than to undertake manufacture of patterns and 
procurement of castings with considerable uncertainty in 
delivery. 

“It has become quite obvious that a very large percentage 
of cast and riveted components entering into artillery ma 
terial can be made to advantage by using structural plate 
welded. Plate can be procured in quantity at two to three 
cents per pound while castings will cost from ten to six 
When building in 


tity, pattern construction is relatively very expensive and 


teen cents, on the average. small quan 
the Watertown Arsenal has, in addition, experienced ex 
tended delay in the delivery of castings followed by repeat 
ed rejections. It is not possible to generalize and state that 
riveting, 
The 


indications are, however, that after correct procedure has 


welded construction is cheaper than casting or 


and each case must be considered on its own merits. 


been established and the work systematized, welded con 
struction will in general be cheaper and apparently more 


reliable than castings, which are always of uncertain 


quality. At the present time, we are constructing a large 


frame for a centrifugal casting machine which is made of 
plate from one to two inches in thickness, weighing in all 
This machine is being fabricated entirely 


about 15 tons. 


by welding and while costs are not available, it is believed 


welded fabrieation « 


f the frame of this machine, prior to 


machining, 


will not greatly exceed the cost of the pattern, 
while the material itself is costing certainly less than one 
half that of the iron casting. 

“On the whole, it is believed that with careful procedure 


proper equipment, the selection and 


installation of 


and 


training of personnel, the provision of facilities for neces 


sary X-ray and metallurgical examination and data on 


technique, all subject to competent control, welded con- 


struction will play a more and more important part in the 
fabrication of ordnance material and in numerous applica 


tions which have not been referred to above, such, for 


example, as fabrication of shell bodies by resistance weld 


ing and bombs used by aireraft. 


“There is now a marked trend toward greater use of 


welding in industrial work and the Ordnance Department 
can undoubtedly greatly improve much of its construction 
in this manner. Especially in all new design work, fabrica 


tion by welding should be always considered. In war, 
material will be available almost immediately and the time 
now lost in making patterns and castings largely recovered. 


“The 


vear have all been cold worked, 


forgings for guns manufactured during the past 


One hundred and sixty 
five forgings have now been produced by this method and 
The Watertown Arsenal has 


continued to make minor improvements in the process and 


not one has failed in serviee. 


equipment, but the process is now standardized and is 


highly satisfactory. 


feT HE experimental work on centrifugal casting of guns 
has continued during the past year with increasingly 
promising results. It is believed that the process has been 


satisfactorily established for the 37-mm. gun, the 75-mm. 
infantry mortar and the 75-mm. pack howitzer. 

“A larger casting machine for production of the 75-mm. 
field gun, the 105-mm. howitzer and the 3-inch antiaireraft 
gun is under construction and soon will be in operation. 
The successful completion ot this work is highly desirable 
beeause of the probable decrease in cost and time of pro 
duction which would result. 

“Approximately three mobile fills can he cast from the 
amount of molten metal that has heretofore been required 
for one built-up gun made from forgings. It is estimated 
that a gun can be east and cold worked in approximately 


one-third the time and at about one-half the cost of built 
up guns forged from ingots. 

“The physical properties obtamed trom centrifugal cast 
ines after treatment are better than obtained from forgings 


of the same composition. The metal generally is exceed 
ingly ductile and in this respect appears to be superior to 
that of forgings of the same composition. 

*Anothe 
the segregation of the elements, 


Not only slag 


foreed to the bore befor 


feature of interest and of great portance Is 
especially earbon, brought 
other nor 


about by centritugal foree. and 


metallie inclusions are and during 
solidification, thus cleansing the metal, but also the carbon 


is thrown toward the center in a gradual change so that, 
for example, in the 75-mm. pack howitzer the carbon may 
be 20 to 25 points higher at the bore than at the outside. 
This gives greater strength at the bore where high elastic 


limit is needed and a correspondingly ductile outside wall. 
Segregations of other elements, although not so pronounced, 


behave generally like the carbon. 


a FS RING the past vear development hats proceectt 


connection with the light tank. Four tanks, known 
as the model Tl El, have continued their test both here at 
the proving ground and at the Tank Board at Fort George 
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G. Meade, Md. A model, known as the Light Tank T1 E2, 
has been constructed incorporating various mechanical 
changes found advisable as a result of test, and a somewhat 
modified compartment for the driver and gunner of the 
This tank has completed its shop test and will 
arrive at the proving ground for mechanical test. 


vehicle. 
shortly 
It will then be shipped to the Tank Board for further 
operation. It is hoped to construct six or seven more of 
these vehicles during the present year so that a sufficient 
number may be available to conduct tactical operations for 
the training of personnel in the use of these high-speed 
vehicles. The role of tanks by reason of their increased 
speed and fire power is very much enlarged over their scope 
during the World War. 

“Develepment work has been carried on in the matter 
of tracks and suspensions and a high-speed chassis has 
been constructed incorporating a new design of track and 
Its shop test to date indicates that a step 


suspension. 
Such 


forward has been made in the design of its units. 
features as are applicable will later be used in the con- 
struction of tanks. 

“During the year Mr. Walter 
combined wheel-and-track-laying chassis for test by 


Christie has presented a 
the 
eavalry arm with a view to its possible use as a high-speed 
armored ear. This vehicle is powered with a Liberty air- 
eraft engine and has very remarkable speed both on tracks 
and wheels. The tests to date have been very limited, but 
it is hoped that further tests may determine the suitability 


of this vehicle for use as an armored ear. 


‘*A DEVELOPMENT which has resulted in considerable 

improvement in the infantry mortar ammunition over 
the war-time design has been actively carried on and the 
preliminary stages brought to a successful conelusion dur- 
ing the year. This ammunition is for use in the new in- 
fantry mortar which, as a result of this development, will 
be of the smooth-bore type. The projectile for this mortar 
differs from the war-time Stokes mortar type in that it is 
stable in flight resulting in greater accuracy. Extensive 
proving ground tests have been conducted and several hun- 
dred rounds have been furnished the Infantry for service 
test. 

“Manufacture of the new design long-range projectiles 
for the guns that have been developed since the war has 
continued during the past vear, and ammunition for ex- 
tended service tests of these guns is being assembled. 

“Designs of base-detonating fuzes for the 37-mm. and 
2.24-inch armor-piercing projectiles are being worked on 
and a limited number have been subjected to test. Produe- 
tion of the major caliber base-detonating fuze is being eon- 
tinued and armor-piercing projectiles in the coast defenses 
are being equipped with these fuzes as rapidly as possible. 
This fuze continues to show exeellent performance in bal- 
listie tests against thick armor plate at oblique impact and 
it is considered that the fuze is superior to any known and 
in use by any other country. 

“Production of the new clock-work mechanical fuze for 
antiaireraft is proceeding very satisfactorily. Several hun- 
dred of these fuzes have been fired this year in antiaireraft 
euns and the records show an accuracy in timing that has 
never before been obtained. One thousand of these fuzes 
have been furnished and are being fired in the antiaircraft 


exercises. This is the first extended test and it is eon- 
sidered that with this fuze the accuracy of antiaircraft fire 
has been measurably improved. 

“Experiments and tests have been conducted on FNH 
and NH powders for weapons of calibers up to and in- 
eluding the 155-mm. Powders of this character were pre 
viously standardized for the 75-mm. gun Model 1897 and 
Satisfactory FNH powders have been 
the pack 
and the 2.24-inch 


Experiments and development work are being 


the 155-mm. gun. 


developed for the 105-mm. howitzer, 75-mm. 


howitzer, the 2.95-inch mountain gun, 
tank gun. 
eondueted in an 


powders of this character for the 3-inch antiaireraft gun, 


endeavor to obtain more satisfactory 
the 75-mm. gun M1, and other ealibers for which a satis- 
factory powder has not been developed. Experiments have 


been started on NH powder for major ealiber cannon. 


‘¢A SATISFACTORY low altitude fragmentation bomb 
of 15 pounds weight with 5-second delay primer de- 
tonator, has been developed. Five hundred of these bombs 
with allways fuze and 5-second delay primer detonators are 
now being manufactured for service test by the Air Corps. 

“Due to the failure of bombs with welded joints, there 
have been developed since the war, demolition bombs of 
one-piece with nose and tail integral with the bomb body. 
Due to the fact that the art of welding has progressed to 
such an extent in recent years, new welding processes have 
been developed which may eliminate the objection to welded 
joints in demolition or chemical bombs and make available 
A lot of 100-lb. bombs for 


high explosive and chemical filling is now being manufae- 


additional sources of supply. 
tured. This bomb can be made by welding nose and tail 
forgings to a standard seamless tube by the atomie hydrogen 
welding process. Studies are being made with a view to 
manufacturing small experimental lots of the larger size 


demolition bombs by welding. 


‘A REQUIREMENT for a semiautomatic, or self-load- 
ing shoulder rifle to replace the Springfield magazine 
The de 


rifle, caliber .30, has been definitely established. 
velopment work carried on by the Ordnanee Dapartment 
on this project since the war has demonstrated that it is 
practicable to build a suitable shoulder rifle of the semi- 
automatie type which will be as reliable and sturdy as the 
present service rifle, and will make practicable very much 
inereased fire power of infantry troops. 

“The problem now confronting the War Department is 
best available mechanism to be in 


the selection of the 


corporated in such a weapon, Since the type of mechanism 
and the weight of the rifle are materially affeeted by the 
power of the cartridge to be used, the question of the best 
caliber for such a weapon has arisen. In order to deter- 
mine this question a board of officers was appointed by the 
War Department to select a suitable ealiber, and .276 was 
selected after exhaustive tests as the proper caliber to be 
used in competitive test of guns to be presented to the 
hoard for selection of a mechanism. 

“To bring about the competitive test a cireular setting 
forth the requirements for semiautomatie rifles was issued 
to all interested designers and inventors, announeing a ecom- 
petition to be held on July 1, 1929, for the seleetion of a 


suitable rifle. This competition, or competitive trial, was 
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held during the past summer and has just been completed. 
The proceedings of the board have not yet been approved 
and are still of a confidential nature. 

“In this test the Ordnance Department had two entries, 
which were developments of the War Department, both in 
These weapons were the U. S. Model T1 
S. Model T-3 (Garand). 


the caliber .276. 


(Pedersen) and the U. Each gun 


is of the ten-round charger feed type, resembling very 
closelv the service rifle and having in general its character- 
isties, as to weight, length, balance and other features. The 


proceedings of the board whose funetion it is to select the 
rifle have not been published, but doubtless one rifle will 
be recommended for adoption, or further development work 
will be recommended on some type which is favorably con 
sidered, but which is not entirely suitable in its present 


form. 


Mr. CROWELL: “The next speaker is Mr. Harold C, 
Smith, President of the National Metal Trades Association. 
Mr. Smith’s organization is doing remarkable work and is 
vitally connected with our industrial preparedness plans. 
He has very kindly consented to talk to us briefly on the 


subject. * The Metal Trades and Preparedness. 


Me SMITH: 


to rekindle and keep alive an intelligent interest In a 


“It is a good thing for us to be here today 
problem so vital to our national welfare. This demonstra- 
tion is of particular significanee, I believe, to us of the 
evidences ot 


metal trades industry for in it we see many 


the handiwork of our own field of endeavor. It is indeed 
a far ery from the hand to hand combat of ancient times, 
to war of today. 

“The machine age has asserted itself in war as well as 
in peace and with this evolution of mechanized conflict the 
metal industry has taken on added importance. Today the 
majority of the materials of peace are essentials in time of 
war. Feeding and clothing the soldier as compared with the 
civilian, is not essentially different in its demand upon 
agriculture and textile factories. However, equipping an 
army with ordnanee of all types makes quite a different re- 
With the World War 
look far for proof of 


The thrilling drama of the country girding 


quirement on the manutacturer. 


fresh In our memory, we need not 


this statement. 
itself for battle was as evident in shop and factory as in 


the training camp. 


“American industry in 1917 was on a peace basis. Its 
experience in the manufacture of ordnanee and war ma 
terials was limited. It necessarily took much time to 


Government arsenals to the 


know ledge 


private manufacturer. 


transter the from 


Even in eases where types of equip 


ment in use by our Allies was adopted for America, it 
took time before the foreign specifications could be per 
feeted for use in the American tactory. 


‘SIN the early days 


troops were partially supplied, in some instanees, with 


of the American participation, our 


equipment made in England and on the Continent, but this 


simply made for the depletion of the supplies of our 


Allies. Through the codperation of the War and Navy 
departments, and the energy of the American manufacturer. 
this condition was overcome and in 1918, Ameriean in- 
dustry was largely meeting the ordnanee needs of the 


Ameriean soldier and sailor. 


Mr. Smith.” 





“Personnel needs of the Army and Navy required mobili- 
zation of not only unskilled, but skilled men by the hun- 
from in- 


dreds and thousands. A tool or die maker lost 


dustry was a problem. Machinists, machine operators, the 
steel mill worker, the machine designer were vital to pro- 
duetion. Skilled men could not be satisfactorily replaced. 
Successful manufacturing was a necessity, since the success 
of every battle depended upon supplies and interchange 
ability of parts made with rigid conformity to our Army’s 
that 


Association 


high standards. I am proud to say the members of 
the National Metal 


wanting in the crisis. 


Trades were not found 


Our member companies manufac 
tured guns and howitzers, gun earriages, shells, forgings, 


fire-control apparatus, fuzes, helmets, Liberty motors, 


trucks, in addition to dies, tools and fixtures, which 


rauges, 


are a basic need in all manufacture. 


“BUT glorious as was the record of industrial America 

in that crisis of eleven years ago, we would be blind 
indeed if we did not recognize that grievous errors were 
committed; that 


there were costly delays and enormous 


waste. As I understand the aim and purpose of the Army 
Ordnance Association, it is to reduce to a minimum the 
possibility of those errors and delays recurring in the 


event of another war. I think that that purpose is a 
reasonable and commendable one and it is my hope that in 
the future there can be a better understanding and a 


closer cooperation between your Association and the manu 
facturers of the country. I have outlined briefly some of 
the activities in the last war, with the idea of indicating 
the necessity of a program of service for the future. 

“A satisfactory plan of industrial preparedness requires 
that a considerable number of factories have the necessary 
knowledge and experience to produce ordnance and ord 
nance supplies of the latest types so that they may be 
familiar with the work required in ease of a national 
emergency. 

“The able article by Brigadier General Ruggles, Assistant 
Chief of Ordnance, which appeared in two recent issues of 
the Army and Navy Journal, elearly pictures the important 
place which manufacturing industries occupy in the event 
of war and outlines in detail the advantage of the program 
the Bill, as 


mended for enactment by the Committee on Military Affairs 


contemplated by Edueational Orders recom 


of the House of Representatives, and in a similar bill in 
troduced in the Senate. 


“Those who are working for arms reduction should be the 


first to espouse such a program as a cheap, indispensable 
feature in the defense of our country. Let us, as manu 
facturers, in turn visualize our responsibilities and be 
ready to cooperate in earrving forward sueh a program 


which means so much to our country and its people.”’ 


Mr. CROWELL: “In closing I want to thank all of vou 


for vour interest and cooperation and especially the Na 


tional Aeronautie Association and the National Metal 
Trades Association and the various branches of the Army 
which have assisted so splendidly toward the suceess of 


? 


I should like to thank and congratulate General 


Williams and the officers of his staff and Colonel Shinkl 


catherine. 


and the personnel of the Proving Ground for this splendid 


ordnance 


d instructive exhibition 


proogre ss 
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aween Annual Meeting, California Post, Army Ordnance asccciatinn, Benicia Arsenal, California, September 19, 1929. 


Epochal A. O. A. Meeting on West Coast 


California Post Presents Program at Benicia Arsenal 


By George F. Lemon* 


HURSDAY, 1929, marks an epoch in 
the progress of the 
Coast. On this date 


Ordnance 


September 19, 


Army Ordnance Association on 


the Pacific the San Francisco Post of 
the Army 
as host to the San 
of the American Society of Mechanical 
Engineers, Institute of 
Electrical 
of Radio Engineers, the Departments of 
Military Science and Leland 
Stanford University and the University 
of California, and prominent individuals 


Association acted 


Francisco Sections 


the American 
Engineers, and the Institute 


Tacties of 


of the engineering and manufacturing 
world, at a held at 


This is the first of 


meeting Benieia 


Arsenal. what Is 


hoped to be a series of similar annual 
which intimate 
with all 


manufacturing 


affairs, in the course of 


contacts may be made west 


coast engineering and 
organizations, thus establishing the close 
relations and understanding between the 
Ordnance Department and manufaetur- Maj. 


ing organizations which are so im- 
portant and essential in working out the 
Ordnance matériel. 


problems of the production of 


Viewed from all angles, the meeting was an unqualified 
The total attendance was 376. attending 
interested in, and who 


success, Those 
who were acutely 


were men 


gviven of the 
500 


thoroughly understood, the explanations 
matériel displayed to them, which consisted of over 
items of ordnance matériel—ranging from carpet tacks to 
and even well informed ordnance 
they had 
Adm. Geo. W. 
Navy Yard 


Commanding Of- 


14-inch railway artillery 


officers found articles on display never seen 


before. Among the guests were Rear Laws, 
U. S. N., Mare 
number of his staff; Col. L. C. 
ficer 30th Infantry, Presidio of San Francisco; Mr. 
KE. Holt; Capt. S. N., 
Tacties, California; 


Commandant, Island with a 
Brown, 
Pliny 
Professor of Naval 


Senator 


Bruce Canaga, U. 


Science and University of 


‘Commanding Officer, Benicia 
Major, Ordnance Department, U. 8. 


(Arsenal 
Army. 


George F. Lemon, 
Commanding Officer, 
Benicia Arsenal. 


Benicia, California; 


Legislature; and 


Southern 


State 


Standards, 


Thomas MeCormack, California 
me. €. &. 


Pacifie Company. 


Harding, Engineer of 


For those who came by boat the day 


heean at 7:45 a. M. when the guests 


embarked on the steamer SLocUM at 
Fort Mason, furnished by the 
niaster Corps, U.S. 
lightful and 


Francisco Bay and ¢ 


Quarter- 
Army, for a de- 
interesting sail up San 
Straits 


dock at 


‘arquinez 


arriving at Benicia Arsenal 


10:50 A. M, 

The matériel on display at Benicia 
Arsenal was grouped in ten exhibits or 
stations, each station in charge of a di 
rector whose 
detail the 


exhibit. 


duty it was to explain in 
features of that 
These 


slo 7 


particular 


stution directors were 


non-commis officers of the ord 


bee commpatiles stationed at the arsenal 


and each one was thoroughly  eon- 


versant with the use, supply, and main- 


tenance of his particular items. The 


vuests were vrouped in sections ¢on- 


taining approxpmet:ly 20 men, each section in charge of a 


vuide who directed his section to the next succeeding sta- 


tion. A continuous movement in one direction was main- 


tained. The number of 


limited so that there 


spectators at any one group Was 


Was no overcrowding, and each spee- 


tator had an unobstructed view. 
At 12:50 luncheon was served by the ordnance companies 


from funds furnished by the Benicia Chamber of Com- 


merece. At this time the Commandine Officer of Benicia 


Arsenal 


and introduced 


address of welcome to the @uests 


the various speakers, 


made a short 


Chairman, San 
Mechanical 


Past 


Society of 


DENNISTOUN 
Section, 


WOOD, 


American 


MR. 
Irancisco 
Eneineers, said: 


‘At the 


August meeting of the San Francisco Seetion of 
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Mechanical En- 
gineers, Colo- 
nel Wood of 
the Regular 
Army and 
Major Moody 
of the Reserves 
talks 


su p plemented 


gave Us 


by very) In 


teresting pile- 
tures in eon- 
nection with 


national de- 
fense, and we 
were told what. the Army expected of the engineers in e¢ivil 
life in connection with preparing for war—this with a 
view to doing away with the confusion and lack of supplies 
that existed at the time of the World War. I think that 
those of us who were at that meeting will agree that it was 
This meeting today well supplements 


well worth while. 


that August meeting. We have been shown what the Army 
is doing and what it uses in the way of ordnance supplies. 
We are given an idea of what we will be expected to fur 
nish should the time come when such material is needed 
in quantity. 

“It has been a custom for some time past each vear for 
the Proy 


what | 


the Army to invite engineers in civil life to visit 


ing Ground at Aberdeen, Maryland, and, from 


hear, those visits are most interesting. May we not hope 


come to be to those of us on the west 


Atlantie 


that Benicia will 
Aberdeen 


Seaboard, and that each vear at this pleasant fall season 


coast what is to the engineers of the 
we nav come to Benicia and see the new developments In 
the way of Army matériel. On behalf of the Mechanical 
Mngineers, | want to thank the Commandant of Benicia 
Arsenal, the other officers of the various departments of 
the Army, the members of the Chamber of Commerce of 
Association for making 


Benicia, and the Army Ordnance 


possible this very instructive and enjovable trip today.” 


[) Kk. L. F. FULLER, 


Section, 


Chairman of the San Franciseo 


American Institute of Eleetrical Engineers, 


was then introduced. 
He said: 

“In introducing me 
this afternoon, Major 
Lemon has made ret 
erence to vacuum 
tubes and radio equip 
ment. My thoughts 


today have been far 
from sueh deviees and 
on things much 
heavier and more 
powerful. These large 
See 


rifles we have 


may be considered as 
single evlinder, inter 
nal combustion en 
have 


little 


vines, and | 


been doing a 


®) 
Student of Ordnance Unit, University of California, Demonstrating 
Chronograph at California Post Meeting. 


speculating regarding 


the horsepower they 








3-inch Antiaircraft Gun Exhibited at California Post Meeting. 





With 


the assistance 


dey elop. 


ot some figures 
and = informa 
tion obtained 
from ordnance 
sourees, | have 
done a little 
computing, be 
cause as an en 
vineer, I can 
think in terms 


of horse power, 





kilowatts, and 
kilowatt hours 
with more facility than in muzzle velocities and foot tons. 
Thinking that 


have brought 


these figures mia be of interest to vou, | 


them along, and with your permission will 
discuss them briefly. 

“You will reeall-the 75-mm. rifle we saw in this building 
this morning. The energy transferred to the shell during 
its travel down the rifle bore amounts to about nine-tenths 
ot a horse-power hour, but it is delivered to the projectile 
in such a short space of time that the actual horsepower 
developed is approximately 604,000, 

“You will reeall the 14-inch rifle on the railway mount 
just outside the building. The ordnance tables have some 


figures on the 16-inch eoast defense rifles from which the 


horse power can be computed. The projectile from this 
gun has about 146 horse-power hours stored in it as it 
leaves the muzzle. The time during which it is actually in 
motion along the bore of the gun is so short that the actual 
horsepower developed during this period Is approximately 
12,000,000, 
“In reeent vears the eleetrical engineer has come to 
understand enough of lightning and steep wave front dis 


charees to speak with some assurance regarding the horse 
power developed in a single lightning stroke 
kilowatts 


little 


“If [I quoted figures as to the horse power on 


developed in a single stroke, [ feel it would mean 


because of the wide variations in the size of such strokes in 
nature, Fortunately, howeve r, We enn reter to some specific 
equipment such as the lightnine generator, whieh has been 

installed within — the 


last few months at the 


vice Harris J. Ryan High 
PRONANCE Voltage Laboratory, 
ieoTc wr! : . 
hewn 4 at Stanford Univer 
Tho sitv, California. Many 
2 ee | SeF, 
aL ‘ ol vou nye no doubt 
familiar with it. This 


generator dissipates 


energy not in exeess 


of 45,100,000 of a 
horse-powel hour at 
each stroke, rather 


small figure compared 
with the 146 horse 


powel nours stored 


the prowect le 


16-inch rifl 

electrica energy ls 
sufficient to leht a 
?0-watt lamp ibout 
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Visitors Inspecting 14-inch Gun and Mount at California Post Meeting. 


one minute but the time in which it is dissipated may be 


as low as one millionth of a second, so that the actual rate 
of energy dissipation is approximately 1,600,000 h. p. 

“T have compared this high rate of electrical energy dis- 
sipation with what occurs in modern artillery in order that 
we, as electrical and mechanical engineers, may have a 
better understanding of the matter. Due to our training 
and daily work, we are probably more appreciative of the 
difficulties and the time required to work up designs and 
produce ordnance than citizens in many other walks of life. 
If these meetings may be made an annual affair, as I sin- 
cerely hope, they will help us to keep in touch with these 
activities and to pass on to our friends and acquaint- 
ances a better understanding of some of the problems the 
Army has in hand. 

“The San 
of Electrical Engineers is deeply grateful to the Com- 
mandant of the Arsenal, the Army Ordnance Association, 
and all those who have made this trip here today possible. 


Franeiseo Section of the American Institute 





We are keenly interested in this ordnanee work and will 
gladly cobperate with the Army Ordnance Association in a 
continuation of such splendid meetings as we have had 
here today.” 

Capt. John A. Marshall of the University of California 
made a brief speech in which he recited some of the prob 
lems involved in the production of propellent powders. 

Maj. Gen. David P. Barrows, California National Guard, 
then was introduced. General Barrows is California’s out 
standing citizen soldier and his remarks were received with 
intense interest. His address is published in full in the 
following pages. 

At the conclusion of General Barrows’ speech, the guests 
were assembled for a group photograph and then witnessed 
demonstration firings. 

It is the opinion of those interested that this meeting was 
of great importance in familiarizing manufacturers on the 
Pacific Coast with ordnanee problems and ordnance ma- 


tériel, and in solidifying their interests and understanding. 


Fire Control Exhibit, Second Annual Meeting, California Post, A. O. A., 1929. 
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Professional Inertia and Preparedness 
Address by General Barrows at California Post, A. O. A., Meeting 


IRST, I want to express 

my enthusiasm for this 
really notable gathering. I 
had little appreciation, wher 
invited to speak here, of 
how well qualified would be 
the personnel of this meet- 
ine. I am gratified through 
and through by what this 
assembly represents — a 
meeting of leading minds on 
the technical side of me- 
chanical production, from 
our laboratories, universities 
and faetories, consulting 
with elements of the several 
branches of the Army. 
Something will come out of 
this, I feel sure, that will 
bring to those of us who 
represent the Line, an assur- 


ance which we greatly need. 


~ VER since the war we 

have been made inereas- 
ingly aware of the faet that 
in all countries there has 
been an extraordinary effort 
made to gather, analyze and 
preserve the knowledge of 
that great conflict. Our 
Regular Army has been re- 
duced today to very small 
proportions, nevertheless, it 
is charged with the highest 
conceivable — responsibility : 
to preserve and develop our 
military knowledge. There 
is a widespread misappre- 
hension that knowledge onee 
gained is permanently at the 
service of future generations, 
that it is never allowed to 
slip back into the limbo of 
forgotten things. I believe 
this to be a fallacy. Over 
and over again in human 
history, knowledge gained at 
grreat eost has been com- 
pletely lost, and in an in 
credibly short time. And 
this is truer of military 
knowledge than any other 
sort of knowledge. Our 
Civil War is a perfect illus- 
tration. Our Nation came 





David P. Barrows, 
Major General, California National Guard. 








General Barrow’s Record 

BORN in Illinois in 1873 General Barrows’ family 

moved to California shortly thereafter. He spent 
his boyhood on a ranch, graduating from Pomona Col- 
lege in 1894. Following his graduation he took post- 
graduate work in political science and anthropology and 
in 1900 Ex-President Taft, then in charge of the Philip- 
pine Commission, placed him in charge of the Manila 
Public Schools. From that time until 1910 General 
Barrows served successfully in important educational 
and administrative positions in the government of the 
Philippines. During this time he was largely responsi 
ble for the organization of the educational activities in 
the islands, serving as Director of Education from 1903 
until his return to the States in 1910. 

His connection with the University of California 
started with his acceptance of the Professorship of 
Education and then of Political Science. Later he 
served as Dean of the Faculties, as Acting President 
1912-1914, and as President of the University from 1919 
to July, 1923. During the World War period he served 
under Mr. Herbert Hoover in charge of the food supply 
in the city of Brussels and after the entry of the United 
States into the war he serveo as a field officer in the 
Philippines; in Manchuria and Siberia as military ob- 
server, and then upon the Staff of the American Ex 


peditionary Forces in Siberia in 91S In 1921 as a 
Colonel in the National Guard he assumed command of 
the 159th Infantry: then as Brigadier General in com 


mand of an Infantry Brigade; in 1926 he assumed com- 
mand of the 40th Division of the National Guard with 
a commission of Major General in the federally recog- 
nized service. 

This record of public service appears against a re- 
markable background of activity in many other direc- 


tions. His service in the educational and social develop 
ment of California has been noteworthy. He has de 
voted much time to travel, always as an explorer or 
observer. He spent the winter of 1923-1924 in north- 
western and central Africa visiting Timbuctoo and 
crossing the French Sudan—a journey of over 2,500 


miles through little known regions in interior Africa 
Other travels have covered almost all the regions of 
the globe. From these trips there has come an abundant 
contribution to the social and technical literature upon 
the conditions and problems of the regions visited and 
especially upon their relations to the United States 

This is a brief record of a career of achievement in 
many fields. educator, executive scientist, world 
traveler, humanitarian and professional soldier, General 
Barrows brings to any subject to which he may address 
himself a remarkable breadth of view. 








out of that conflict with a 
knowledge of battle, of tae 
ties, of arms, and of all 
branches of supply that was 
superior to anything in the 
world. We deliberately let 
it go and we have been at 
many times sinee that day 
foreed to make efforts to re 
gain that knowledge and 
I doubt if we have recovered 
much today. The _ highest 
service to national defense 
that can be rendered by any 
body of men is that of pre- 
serving, analyzing, and pass 
ing on the hard bought 
knowledge that comes out of 
war—that is today the pri 
mary business of our Regu 
lar Army. 

[ picked up in Washing 
ton not very long ago a 
volume that illustrates what 
I have said. It was a report 
made by a French Officer, 
General Dechanal—of the 
Second Empire—who came 
to this country to investi 
gate the American Army of 
1864 and 1865. It is a mine 
of information. It shows 
the point to which Ameriean 
warfare had progressed 
particularly in the Army of 
the Potomae. All sorts of 
things are eovered in that 
report. It answers many 
questions as to arms, organ 
ization and supply. And 
vet I have never known this 
work to be cited by an his 
torian of the Civil War. It 
is an illustration of the way 
that knowledge may he 
allowed to slip and be lost. 

In a recent essay “Lee 
The Soldier,” a great Eng 
lish soldier and scholar, Gen. 
Sir Frederick Maurice, as 


serts that 1! the Britis 


Army had only tudied the 
principles of Lee’s defensive 
strategy during the last two 


vears of our Civil War, the 
duration ot the World War 
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might have been shortened by one-half. So I press the 
point that unless our dearly won knowledge of war is com- 
mitted to a permanent body of professional experts, it is 
pretty certain that much of it will be lost. This profes- 


sional element in our national plan of defense is the 


Regular Army. 


Now to return to what I spoke about a moment ago 
the Line forces have been and are in the midst of great 
perplexity. We have had new weapons given to us since 
the World that a 
progress is taking place which may render obsolete even 


War, but we are aware mechanical 
these new weapons and the system of taeties that goes with 
them. We feel that we have not yet adapted our organiza- 
tion, our tactics, and our training to what may be expected 
to come out of this amazing advance in the field of me- 
chanical feel that the 
scientific knowledge may render futile our armament, our 
We need the assurance that we 


invention. We next advance of 
plans and our training. 
can rest upon the continued interest, and expert services 
of such laboratories, factories and professions as are rep- 
resented by the gentlemen in this hall. 

I am speaking wholly for the Line, because my experience 
qualifies me only to speak with appreciation of the diffi- 
culties of the Line. But it is obvious that we must tie up 
with Ordnance, and we must look to the Ordnance Depart- 
ment for the validity of our training, and Ordnance must 
have help on a nation-wide seale, 

There is a common feeling that the Line will go out and 


by its training and experiments discover what it needs and 


then tell the Ordnance Department to produce it. [ do not 


We have filled 


every sort 


believe experience justifies this assumption. 


American homes with mechanical devices of 


but the housewife has not contributed to the produetion of 
The 


tools which have revolutionized farm pro- 


these inventions. farmer has been given many me 
chanical devices 
duction. But they have been invented, and really forced 
upon him by men who were not farmers. This is what the 
Ordnance Department must do for the Line. Men who are 
thoroughly trained in the use of an accustomed weapon 
and who have trained other men in the use of that weapon, 
although it may clearly be obsolete, will stick to that 
weapon unless you wrench it out of their hands. 

[ recall an Infantry officer at the opening of the World 
War who had had the greatest success in training troops 
in the use of the Army rifle. He did not believe that there 
was any other weapon for the infantry soldier. His mind 


was steeled against the machine gun. His very devotion 
and suecess blinded him to the decisive results on forma 
tions and taeties produced by mechanical fire. Take our 
helated adoption of the hand grenade. 

Twenty-eight years ago I spent a good deal of time in 
what we eall the “Moro Country” in the Southern Philip- 
time Chief of the Bureau that had 


pines. I was at that 


oversight of the Pagan and Mohammedan peoples. Those 
were the days of bloody warfare between our Army and the 
Mohammedan Malays. What this warfare usually amounted 
to was the eapture by infantry of little fortresses or cotas. 
The Malay people build these fortresses with high stone 
and mud walls, surrounded by deep fosses and further pro 
tected by thick growth of thorny bamboo called cauayan. 


Again and again our troops stormed these cotas and fought 


it out hand to hand with a veritable bunch of wildeat- 
within. One would suppose that these experiences would 
call for the development of the hand grenade or bomb. It 
would have solved the problem and saved many lives. About 
1909 a very notorious Moro outlaw named Jakiri was th 
He extended his raids 


head of a band of Sulu outlaws. 


ever considerable water areas and many islands. He was 
There he 
Attempts 


to get him out of that cave were made for several days. 


finally driven into a cave on an island near Jolo, 


was bottled up with the remmants of his forees. 


Finally the troops went in and got him, but at considerable 


bombs or a 


cost of life and numerous injuries. <A_ few 


little gas would have settled the matter quickly. I don’t 
want to assert that the Line is Jacking in inventive genius, 
but somehow it gets far behind in appreciation of the need 
or the possibilities of new arms. Conservatism in the 
choice of weapons is doubtless a profound human trait. 

I was turning over yesterday the leaves of Mr. Philip 
Guedalla’s “Life of Palmerston” in which several chapters 
ure given up to the curious performances of the English 
War Department during the years of the conflict with 
Napoleon, 1805-1815. There was a meeting of worthy mem 
hers of Parliament in which one member moved, “to revert 
to the ancient and Constitutional practice of making our 
Continental 


artillery of leather instead of following the 


practice of having them of iron or brass.” From which 
vou see, old and fixed ideas with re-pect to arms are hard 


to get out of our minds. 


ANOTHER reason why the Line may not be counted on to 
improve its own arms is that it lacks time to follow 


mechanical developments. Discovery, invention, demon 


stration and salesmanship must come from the outside. We 
must look to the Ordnance Department and the Ordnanee 
Department must look to professions where mechanical im 
stimulated by the competitive 


provement is constantly 


struggle of a mechanical age. The Ordnance Department, 
Chairman, is 


It has 


as has already been pointed out by our 
limited in its resources and limited in its personnel. 
a body of officers and men who are devoted and competent, 
but it must have the organized assistance of all technical 
men in ¢ivil professions who are ready to help keep this 
country in a state where it can defend its national interests. 
Hence, | repeat, the importance of this very interesting 
meeting, 

Another reason why it is difficult for the Line to braneh 
out and try alterations and improvements is that the poliey 
of uniform training forbids it. Inevitably the effort to im 


part an approved doetrine, or an approved drill manual 


stifles initiative because initiative is a departure from the 
common standard. An officer who exhibits initiative finds 
that his attitude is met with decided opposition. Tt is 
actually damaging to a junior officer to urge the develop 
inent of means outside of the approved armanent of war 
fare. You are a body that can eriticise and experiment be 


eause vou are free from such limitations. Innovations 


come largely from such men as you, and T do not say this 
by way of Army criticism, because the situation cannot be 
avoided, In 1915, T spent the summer in Mexieo. T was 
with a remnant of Pancho Villa’s army at Casas Grandes. 
Villa’s forees were very small and limited in resources. He 


had to utilize everything he could pick up loeally. But, 
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with al! his brutish traits and lack of training, he was a 
very clever man and he had some clever officers about him. 
They improvised several things in which they anticipated 
the combat tools that European armies sometime later em- 
Villa 


burned over before he captured it. 


ployed. took Casas Grandes. The town had been 


There was a large 
roofless commercial house with solid walls where the rem- 
nants of the government forees barricaded themselves and 
held successfully. Lacking artillery it was a hard nut to 
crack. He fabricated 


them and so destroyed a strong point by bombs, long before 


Villa’s ingenuity devised the bomb. 
the American Army had them. He was not embarrassed, 


Line officer necessarily is, by superior authority, 


as a 


critical of innovations. 


So your business as I see it, Gentlemen, and that of the 

Associations represented here is to see if you ean work 
out for us, demonstrate and sell to us the highest types of 
mechanism applicable to combat. But there is a condition 
which the Line wishes to impose and must impose. I read 
lately an interesting document, a chapter of which reads 
in summary something like this—*The Navy is mechanized ; 
our factories are mechanized; our farms are mechanized; our 
homes are mechanized 


Well, that 


army 


why shouldn’t the Army be meehan- 


ok a But 


is a challenge. there is one thing 
different fleet, 


moves on the ground. 


1Ze¢ 
that 


farm, or a 


makes an from a a factory, a 
The fleet is 


It can be, beeause it floats on the 


home. It 
naturally mechanized. 
seas. The factory is meehanized beeause it is fixed, and 
so is the home. The farmer can be mechanized beeause the 


farm does not move. Sut land warfare is different; it 


moves; it has got to be mobile. It ean sacrifice none of its 
“lightness and freedom.” Very significant experiments are 
going on now, especially in England, which have for their 
objective the restoration to warfare of the mobility which 
Whatever vou devise for us, remember that we 


take it with us; handle it; if it 


it has lost. 
will have to pack it along; 
is an ammunition consumer we must pack the ammunition; 
if it is a machine we must repair it in the field and even 
in action. The most useless weapon is one which hinders 


and does not help mobility on the ground. 


You are probably familiar with something I mentioned a 

moment ago—the efforts made in recent years by officers 
of the British Army to restore the mobility to the offensive. 
One interesting writer is Capt. Lydell Hart whose rather 


critical essays upon the great leaders of the World War 


Joffre, Haig, Foeh, Pershing and others have attracted 
much attention. He has written quite a radical book on 
the Mechanization of Armies. A more judicious book, | 


think, is one by Colonel Fuller and another by Major Benet. 
that 
on the field of battle in all situations. 


Benet reeognizes this vou eannot use mechanization 
The great field for 
mechanization is for major wars against foes able to put 
creat forees into the field, that will stand in the field and 
meet vour attack or deliver their own. There is necessarily 
much difference in the methods of future warfare according 
as combat takes place in different countries, climates, and 
with different peoples. Major Benet recognizes that there 
must be elements in the British Army particularly mobile 
in view of the widespread character of their possible opera- 


There must be for those forees one type of soldiery, 


tion. 


one type of armament, mechanized only as far as possible 
in view of its mission and the character of the country 
where it serves. A great deal of future warfare will be 
minor operations on terrain that is not adapted for mech- 
anized forees nor for highly specialized mechanical devices. 

A little over a 


Marine forees in Niearagua. 


year ago I spent some time with our 


They were not standing ou 
the defensive. They were going out to get the guerrilla. 
They had to discard certain weapons. They could not use 


their machine guns. They had to cut their equipment 
down to the rifle, revolver, hand grenade, bavonet, and 
another weapon, which was very popular among them, the 
Thompson sub-caliber rifle, a little rifle that shoots pistol 
ammunition. This rifle shoots from the hip, can be used 
as a spray, and it proved very effective in the thick jungle. 
(Editors note: not an Ordnance Department development, 
hut developed by an Ordnance Officer.) We have been much 
for the machine gun 


this 


interested in a rubber-tired handeart 


and its ammunition which promised mobility for 


weapon where a mule could not go. But Nicaraguan trails 
were so rough on these rubber tired wheels that they used 
up a great number of these handearts, and they were finally 
discarded. It is part of the problem of the Ordnance De 
partment to work out the proper armament for all types 
of warfare in which our troops may be engaged. Such 
provision means the saving of lives, the accomplishment of 
the objective of warfare. It means something else; it means 


promptness of the military decision. In all our various 


wars in a century and a half, during which we have one 
vear of warfare to each three and a half of peace we have 
never been able to vet a quich decision but onee, and that 
was in the Spanish American War which lasted but 115 
the 


torious in the end, but only after a protracted and ex 


days. In all rest of our wars we have been vie 


pensive effort. I judge that there is nobody here who 
wants war, or who probably will be able to influence much 
any decision to make war or to keep the peace. But for 
those who may have to bear the burden of war if it comes, 
I say that the thing that we are interested in is a short war. 
And a large part of our preparation; including certainly 
a quick de 


our armament, should be direeted to gaining 


cision. Somehow or other we must find the means for an 


offensive which will act powerfully, decisively, and quickly. 


The thine that the 
I had sent 


It is very interest 


| WANT to refer to one thine more. 

British seem to rely upon now is their tank. 
me the other day a confidential report, 
ing history of the development since 1919 by our Ordnance 
Department of our new tank. In place of the four or five 
miles that could be made with the old tank with which we 
are now equipped, this admirable new tank which has finally 
so very handy, can make 
The old tanks had to 


emerged and which seems to be 
twenty to twenty-five miles an hour. 
be repaired every fifty miles, against the new tank’s radius 


o> 


of 2,000 miles of action. The new tank earries both a 37 


mm. gun and a machine gun and it is operated by a crew 


of two men. The turret or “movable pillbox” is mounted 


upon a awniversal chassis that will fit not only a tank but 
also provide a carriage suitable for many other military 
purposes. In this, we may have the finest chassis in the 


them! 


pro 


world. The only trouble is we have only five ot 


The difficulty here is a matter of supply. Our great 
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ducers of caterpillar automotive vehicles are not producing 
fast tanks because there is no commercial demand for fast 
vehicles. 

I am trying to bring out this fact that we are seeking 
mobility; we are seeking a quick decision—the thing we 
want is speed. So the Army, particularly the Ordnance 
Department, is at the present time dependent upon itself 
for the development of these high speed chassis. The thing 
however that is so interesting is this—the Ordnance De- 
partment initiated the study and development of tanks in 
1919. It 
our infantry bureau and Line officers and it has sueceeded 


had elaborate contact and communication with 
1 judge, in the splendid way it has, because it worked for 
years in the closest sort of codperation with representatives 
of the great body of automotive engineers in civil life. 
That is the kind of codperation we need in the development 


of arms. 


| LIVE at the University in contact with men who are 

interested in the study of anthropology and human 
geography. What seems to be filling their minds now is 
the historie causes of human migrations—how one type of 
early man shoved another type out of the way, gained ad- 
vantage of location, and became civilized. The explanation 
lies in arms. It was the momentous discovery of new and 
more effective types of arms that gave one tribe or race of 
man advantage over another and enabled him to crowd out 
less fortunately armed types of man from the choice 
regions of the earth. The lowest types of mankind are on 
the fringes of the inhabited world where better armed races 
have pushed them. 

At all times we must know what the other nations are 
doing. We should know what the Russians are doing. 
They are in numbers the great nation of the white race. 
They 
They 


Their standards are the largest gauges in the world. 
believe in size and quantity and in mechanization. 


are capable of extraordinary bursts of energy. They have 


war. They hold the rest of the civilized 
While we have developed a 714-ton tank, 


Just what 


not renounced 
world in enmity. 
they are said to have developed a 70-ton tank! 
they are going to do with it, I do not know. But they are 
gifted in the development and use of mechanical inventions 
and they have the vision and may sometime do things on a 
very great scale. I eall your attention to the faet that by 
recent accounts in the papers of the warfare in Manchuria 
the XVIIT and XIX Russian Army Corps are able to bluff 
and stand off 370,000 Chinese troops and that they are 
force that comes over the 
(Note—See D. P. Barrows’ 
oe 


using a mechanized railroad 
frontiers in attacks and raids. 
Russian Broneviki or Armored Trains in Cavalry 
Journal for Mareh, 1929.) 

To come back to the original theme. 


my great pleasure and gratification in this meeting. 


I want to express 
It has 
been a wonderful thing. I see, I hope, a way out of the 
anxiety which at the present time rests upon those of us 
who are not at all sure that we are training troops in such 
a way as to obtain the best results; who fear that we may 
fail through failure to use the enormous achievements of 
this mechanical age. 

The first thing, is produce the arm, demonstrate it, and 
give it to the line, then adapt and reorganize troop organi- 
zation and tacties to fit that arm. The arm comes first. 
Organization and tacties follow the weapon. 

Editor’s Note: 
sional inertia applies with equal force to ordnanee. It 


General Barrows’ comment on _ profes- 


should be remembered the Ordnance Department, as well as 
other technical branches, has the same inertia of eonserva- 
tism to overcome. A designer who has grown familiar 
through years of use on his drafting board with certain 
standards and formulas and equations, or the shop manager 
who has used certain methods and tools, is just as im- 
pregnable to new ideas and new inventions as is the 
infantryman of the last generation who relied on his rifle 


and rejected the machine weapon. 


Board Recommends Comparison Tests of Garand and Pedersen Rifles 


‘T HE Board of Officers, of which Brig. Gen. George S. 

Simonds, Assistant Chief of Staff, was President, which 
was convened to conduct tests and to recommend the adop- 
tion of a ealiber .276 automatic rifle, in conducting the tests 
which began on July 1, 1929, tested nine rifles as follows: 
3rowning, (Belgian); Colt, (American); U. S. Model T3, 
(Garand); Czecho-Slovakian; U. S. Model T1, (Pedersen) ; 
Thompson, first model (American) ; 
model (Ameri¢an) ; Rheinmetall, (German—Manufactured 


in Switzerland); White, (American). 


rr 
Thompson, second 


The tests were conducted at the Anacostia Range, D. C., 
and at Aberdeen Proving Ground, Md. They were ex- 
haustive and much more severe than the tests given the 
Pedersen rifle by the Infantry and Cavalry Boards. Of 
the nine rifles submitted the board finally eliminated from 
consideration all but the Garand and Pedersen. These two 
rifles demonstrated general suitability as service rifles. 

In considering the Garand rifle, the board found that it 
demonstrated many qualities which would warrant its fur- 
The most important of these are its 
However, the Pedersen 


ther consideration. 
great simplicity and fewer parts. 


rifle already has been given tests in the hands of troops 
at Fort Benning, Ga., and Fort Riley, Kan. In view of 
this, the board is of the opinion that similar action should 
with the Garand before a_ final 


be taken in connection 


decision is made. 

In making its recommendation, the board was influenced 
by the following facets: (a), the Garand rifle gives sufficient 
evidence of suitability to justify the manufacture of 
twenty for a service test with troops; (b), there will be no 
money available until the 1932 budget for the manufacture 
of any for rearmament; (¢), the Ordnance Department has 
at the 


number of Garand rifles recommended by the board. 


manufacture the 
Asa 


consequence, they ean be manufactured and the test held 


present time sufficient funds to 


before funds will become available for rearmament. 

In the opioion of the board these circumstances justify 
holding open the final question of the settlement between 
Should the Garand fail to 
measure up in the test with troops, the Pedersen which has 
been found satisfactory to them will still be available. 
oth rifles are controlled by the Ordnance Department. 


the two rifles until that time. 
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Ordnance at West Point 


Teaching Future Army Officers the Basic Design of Weapons 
By Earl McFarland* 


HE course of instruction at West Point is for the pur- 
The 


function of the Military Academy, then, is to produce men 


pose of training for leadership and command. 


who will eventually become high staff officers and com- 
manders. Therefore, the curriculum, basically, comprises 
those studies which develop the cadet’s thinking and reason- 
ing ability, and instill in him the assurance that difficulties 
But West Point 


also produce active and efficient second lieutenants for the 


can be overcome by hard work. must 


of athleties, 
We see 


that mathematies plays a very important role in the edu- 


Army. The course therefore includes much 


much of tacties, and much of military technique. 


eation of a cadet and is the natural basis on which me- 


chanies, and chemistry, and mechanical drawing, and engi- 
But Eng- 


lish and history and economics and foreign languages are 


neering, and ordnance and gunnery are built. 


required to balance the course and the mind—and_ these 
more distinetly cultural subjects predominate over the pure 
science in the ecadet’s four years’ work. 
The Military Academy is conservative—and rightly so; 
for it is built on a solid strueture which, with great sue- 
cess, has passed through the storm of every war of the 
Country and has lent its hand to the upbuilding of the 
Nation But 


opposition to removing the old nor resisting the new. 


in 


In 


in time of peace. its conservatism is not 


deed the course of 
study, the method of 
conducting recitations, 
the use of laboratories, 
the of 


eadets, the new arehi- 


management 
tecture — the very at- 
of West 


show continual 


mosphere 
Point 
and 


change progress 


and advancement. 


Colleges and univer 


sities are for eduea 
tion; and West. Point 
is for edueation. But 


in addition to the 
more usual courses as 
studied at college, the 
devotes 
to 


instruetion : 


cadet many 


hours distinetly 
military 
infantry, artillery, 
cavalry, and athleties 
of his out- 


are part 


*Formerly Professor 


of Ordnance and Gun- 

hery, U. S. Military 

Academy West Point -~ 

r — ~~ ing e ~ ° 

N. Y. Major, Ordnance ~ 


Department, U. &. 


\rmy. Entrance to 





The Portal. 
Administration Building, 


door practical work; tactics, military 


ot 


history, military 


engineering, and ordnance are part his academic cur- 


riculum. 


Now what is this study of ordnance? 


become an ordnance officer? 


Does every cadet 
Does he take a complete 


) 


course in ordnance design? In ordnance automotive con- 


struction? Must he understand the intricate details of the 
French 75-mm. reeuperator? Does he learn to construct a 
hallistie table? Is he the 
sional movement of the projectile as 1! flies through space? 
Yes 


In the first place, he does not become an ordnance officer. 


familiar with yaw and preces- 


and no. 


The course is not intended to meet the requirements of ord 
nance officers or ordnance engineers, but is planned for the 
needs of the officer of the line. 
ticular branch of the Army but includes matter which all 
officers should study, regardless of their branch. With a 
knowledge of the 
basic theories and principles of ordnanee, the officer after 


It does not favor any par 


fair groundwork in the seiences and a 
graduation may pursue such a detailed course of study on 
the ordnance of his own arm as he desires. 

The course in ordnance extends throughout the first class 
for one hour 


or senior vear of the cadet. Attendance is 


end fifteen minutes every other day. The class is divided 
into sections, each see- 
containing from 

15 The 


are arranged 


tion 
12 


sections 


to men. 


according to the stand- 


ing of the eadets, so 
that men of equal 
mentality and _alert- 


ness are generally in 
Ordi 
narily, recitations are 
held 


rooms, 


the same group. 


in small section 
each section 


having its own room 


instrue 


ot 


and its own 


tor. Beeause this 
arrangement, eaeh in 


has a small 


handle 


all men in this group 


struetor 


group to and 


are capable of about 


the same mental at 
tainment. While the 
requirement are @S 
sentially the same for 
the whole elass, the 


method ot pre senta 
tion by the instructor, 


the amount and detail 


Academy. 


United States Military 
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of explanation given, and the degree of thoroughness re- 
quired of the cadet vary with the section. 

The instructors are usually officers of the Ordnance De- 
partment of the Army, graduates of the ordnance schools 
and the special course at the Massachusetts Institute of 
Technology. They are especially selected for the job and 
have the personal characteristics and the background, in- 
terest and understanding to form a satisfactory teaching 
staff. 
with the department, to add the line viewpoint to the 


One officer of artillery is generally seleeted for duty 
instruction. 


‘T HE course consists part- 
ly of theory intended to 
develop the mind and em- 
phasize the praetieal appli- 
eation of the chemistry and 
mechanies studied in the 
seeond elass year; partly of 
a study of service ordnance 
matériel and its mechan- 
isms; and partly of practi- 
eal shop work and the man- 
ufacture of metal articles. 
The Army man should 
than the 


names and uses of propel- 


know more mere 


lants and 
The 
action on explosion, quan- 

tity of heat liberated, and capacity for doing work should 


high explosives. 


chemical formula, re- 


be understood. The application of Avogadro’s law and the 
laws of Boyle and Gay-Lussae must be studied so that the 
student may have a thorough comprehension of the theo- 
retical side of explosives. 

Secause of the importance of smokeless powder in a 
military program, the manufacture of this substance is 
studied in some detail; and the sourees and general methods 
for producing high explosives, sueh as TNT. explosive D, 
and tetryl are pointed out. A table of the forms of charge 
used by service weapons is presented and the precautions 
to be followed in the use of blank and special ammunition 
are given. 

Nitrogen is one of the elements essential for the develop- 
ment of a munitions program. The eadet is given instrue- 
tion in the sourees of nitrogen, the methods of fixation, the 
possibilities of fixation in the future, and the research work 
now being carried on by the governmental and commercial 
agencies. 

The subjects of interior and exterior ballisties are not 
considered from the point of view of the ballistician but 
rather from that of the battery officer who is interested in 
the possibilities and limitations of his matériel. 

In interior ballistics, the Le Due formulas are explained 
and discussed and illustrative problems involving their use 
are presented. The cadet is required to learn the use, ap- 
plication, and meaning of these formulas, the effect of 
ballisties, the use of 


He be- 


comes familiar with the importance of web thickness, the 


changes in matériel upon interior 


standard powders, and effeets of varying ignition. 


distribution of energy of the powder gas, the results of 


erosion in the bore and similar matters. 


The Superintendent Inspects. 
Maj. Gen. W. R. Smith examining the work produced by 
cadets who are operating an Ordnance Repair Unit. 


The subject of exterior ballistics also is treated from the 
line-officer’s viewpoint. It is assumed that the theory of 
the motion of the projectile “in vacuo” and in the air must 
be understood by the student before he can apply intelli- 
gently the data contained in firing tables in the solution of 
actual problems. But much greater stress is given to the 
solution of problems in artillery fire and to the use of 


firing tables than to the work of the ballistician or of the 


proving ground personnel in computing the general ballis- 


tie tables. 

The work at the proving grounds and the instruments 
used at these establishments 
are always of particular in- 
terest to the 
things tested. So a 
detailed 
the function of the proving 


users of the 
rather 


study is made of 


eround, the econduet of tests, 
and the operation of the 
different echronographs, pres- 
sure and other in- 


gages, 


struments. 


‘THE manufaeture, work 


ing, and treatment of 


metals used in - ordnanee 
construction is of great and 
general interest, particular- 
lv as these metals are also 
used in the production of 
and so other articles 


automobiles, airplanes, ships, many 


seen in this machine age. The close relation between metals 


used for commercial purposes and metals used for ord 
nance purposes is put foreibly before the eadet; and he 
is made to realize that a munitions program is absolutely 
dependent on the manufacturing capacity of the country’s 
commercial concerns. 

When the basie principle of gun construction is encoun 
tered and the eadet is faced with the many equations used 
in the solution of the problems of gun construction, he is 
inclined to lose interest in ordnance engineering as a career. 
The “limiting value of exterior pressure acting alone,” on 
a cylinder, rather stumps him. But finally he is able to 
understand the more simple problems in shrinkage and ean 
then proceed to a practical study of guns. 

The history, manufacture, advantages, and disadvantages 
of built-up, wire-wrapped, and eold-worked guns are taught 
A direct comparison of the 12-inch Gun, 


Howitzer, Model 1920. shows 


at some length. 
Model 
the progress in the construction of built-up guns; 


ISSS, and the 16-inch 


and the 
3-inch antiaireraft guns are used to illustrate manufacture 
by the process of eold-working. <A practical exposition of 
breech mechanisms, firing mechanisms, and subealiber guns, 
together with a brief explanation of the manufacture of 
this tvpe of matériel, completes the instruetion in this 
subjeet 

brakes, difficult to understand from 
either the theoretical or the descriptive viewpoint, are dis- 
As this 


latter subject is very important to the line of the Army 


Reeoil and recoil 


cussed as a preliminary to the topie of artillery. 


and as all officers should have a good general knowledge 


of artillery matériel in service, the various models of artil- 
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lery are enumerated and a reasonable number of types 


studied in detail. Great effort is made to teach the cadet 
the principles and mechanisms involved in the matériel, 
rather than insisting on the mere nomenclature of models 
and pieces. For example, the cadet is required to under- 
stand and indicate the various parts of the gun and car- 
riage that take up the stresses of firing and to show how 
the force of recoil is finally dissipated. He is required to 
understand the action of gears, worms and eams, the hy- 
draulie brake, the Waterbury hydraulic speed gear, the 
By this 


study of mechanisms, principles are learned; and _ these 


mechanism of the various safety devices, ete. 


same principles apply equally well to any other piece of 


ing all there is to know about the operation, construction, 
care, power, possibilities, and limitations of the weapon 
with which the greater part of the Army is equipped. 

Machine guns and automatic rifles are not treated in 
quite such detail. But the service automatic weapons are 
described and discussed, and the possibilities of the semi- 
automatic shoulder rifle presented. 

The very new subject of motorized matériel, as applied 
to ordnance, is introdueed. As this type of matériel has 
not become standardized but is still very largely in a high- 
ly developmental state, the course consists essentially of a 
discussion of the history of artillery tractors, tanks, and 


self-propelled gun mounts, with a diseussion of the most 





Cadets Receiving Instruction at Aberdeen Proving Ground. 


ordnance with which the cadet may later come in contact. 
The 


fire-control 


aiming and laying instruments together with the 


apparatus necessary for directing fire are 
studied in connection with artillery. 

The probability of hitting the target and the adjustment 
of fire, are subjects which hold a real fascination for the 
By 


a first classman he has already mastered a course in mathe- 


student of things military. the time a eadet becomes 
maties which goes deeply into the theory of probability. 
In ordnance the theories are used to show the chances of 
hitting a target under many varying and rather obscure 
conditions. 

Projectiles, primers, and fuzes are treated almost entire- 
The cadet 


miliar with the more important types of projectiles and 


ly from the practical viewpoint. becomes fa- 
must understand the mechanism and operation of the prin- 


cipal primers and fuzes used in the service. 


‘THE new eadet’s first impression of West Point probably 
His 
The 


rifle beeomes his constant companion which he earries and 


refers to the position of his shoulders and his chin. 


second impression probably has to do with his rifle. 


nurses every day of his four years, unless he has the good 
fortune to become a eadet officer during his first class year 
and displaces his gun by his sword. 

But the eadet, in spite of his close relationship with his 
rifle, fails to grasp the true significance of the cams and 
lugs and serews. Until he reaches the small-arms part of 
the course in ordnance, he is in much of a daze regarding 
the whys and wherefores of the weapon with which one 
would think he had the 
course in small arms and small-arms ammunition, attempt 


become entirely familiar. In 


is made to impress upon the eadet the importance of know- 


recent developments and experiments made in the field. 
15th 16th 


centuries, became practically extinet in the 19th century. 


Hand grenades, used extensively in the and 
However, they have been used from time to time when 
special oceasion demanded, as at the siege of Port Arthur 
in 1905 and during the World 
the 
is with us and was an important element of the last large 


War, after the armies be 


came entrenched on western front. So the grenade 


munitions program undertaken. The types adopted as 
standard during the World War are included in the course 
of instruction in ordnance, but interest in the grenade will 
probably decrease from year to year as new types of ord- 
nance are developed and the experiences of the last war 
move further and further in the background. 

A special course in ordnance theory and design is ar- 
ranged for cadets of the upper sections, who are able to 
proceed more rapidly than the average cadet. This course 
consists of a study of the forees brought upon the prin 
cipal parts of gun earriages, and the design of parts to 
excel- 


withstand the stresses developed. General Ruggles’ 


lent text, “Stresses in Wire-wrapped Guns and in Gun 


Carriages” is the text used for this part of the course 


which is true ordnance engineering. 


ONE very important feature of the course in ordnance is 
that practical demonstrations are made wherever possi 
ble. 


emy 


The splendid Ordnance Museum at the Military Acad 


is utilized to a great extent and models of barbette, 


disappearing, and antiaircraft artillery are examined and 
the Le 


and Aberdeen types are set up, a rifle is fired, and veloei 


operated by eadets. Chronographs of Boulengé 


ties are actually recorded. Samples of all types of pro 


pellants and high explosives are available in the recitation 
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rooms; and sectionalized rifles, pistols, machine guns, and 
automatic rifles are used in the explanation and demon- 
stration of small arms. Actual fuzes and grenades, stand- 
ard and sectionalized types, are on hand, and an attempt 
is made to develop the cadet’s interest in the material with 
which he will come in contact by requiring him actually to 


see and handle as many articles as may be made available. 


PERHAPS that part of the course which is really en- 

joyed by the cadets is the practical instruction in ma- 
chine shop work conducted at the Ordnanee Laboratory. 
This is a very brief course in practical metal working. In 
the shops at the laboratory there are installed lathes, mill- 
ing machines, planers, grinders, benches and vices, a turret 
lathe, an engraving machine, forges, gas furnaces, pyrom- 
eter equipment, a drop hammer and a trimmer. In eleven 
laboratory periods of two hours each, the cadet is required 
to perform operations on most of these machines and to 
take part in demonstrations on those that he does not 
actually operate. 

The 


the point of view of the high school student taking manual 


szadet approaches his job on a machine not from 


training and wishing to turn out “something” that is ¢om- 
plete, but from the more mature viewpoint of trying to 
learn as much as he can about metal working in the very 
limited time at his disposal. He is cautioned to pay par- 
ticular attention to: (a) the construction of the machine 
on which he is working, the methods of control, the manner 
and mechanisms by which electrical power does the work 
required; (b) the order or sequence of operations; (¢) the 
time required to produce satisfactory metal articles; (cd) 
the greater time and effort required to produce an article 
to a close dimension than to a dimension having wide toler 
ance; (e) the amount of skill required to produce a really 
acceptable piece of work. 

The eadet is given typewritten instructions as to how 
to proceed and what steps to follow but is urged to analyze 
the steps and be sure that he comprehends the whys and 
wherefores of his operations. 

Many cadets never have attempted to cut metals and 
many never have been in a machine shop, though a large 
proportion have taken some type of manual training at 
high school. This practical course is essentially different 
from any other work taken at the Military Academy and 
frequently gives the cadet his first vision of the broad 


field of metal manufacture. He begins to understand that 


the parts of his surveying instrument, of the truck on 


which he rides to drill, of the French 75-mm. gun which 
he shoots, of his rifle—do not merely “happen,” but are 
the result of long hours of planning and engineering and 
vareful effort on the part of machinists and operators over 
The 


cannot be underestimated as it gives 


forge and lathe and milling machine and drill press. 
value of the course 
the cadet his first real insight and interest into the whole 
subject of metal manufacture. 

Lectures are introduced to vary the monotony of section 


room work and to give new angles to old work, to get some 
one’s personal slant on a subject, to get a view that is 
broader or cannot be included in a text. So the lectures 
will embrace such topies as antiaireraft fire control, artil- 
lery of today and tomorrow, small-arms development, the 
preparation of saluting charges (so frequently one of the 
second lieutenant’s early duties—and dangerous), ordnance 
pamphlets and publications, industrial preparedness for 


ordnanee, ete. 


AS a fine climax to the vear’s work in ordnance, the en- 
tire class is taken to Frankford Arsenal ‘and Aberdeen 


Proving Ground to see demonstrations and make an in- 


spection of these establishments. A carefully prepared 


program is followed at the arsenal and at the proving 


ground, the scope of the instructional work being some 
thing like this: 

At Frankford Arsenal—An opportunity is afforded to 
inspect a modern manufacturing plant, to observe the 
general arrangement and control of such an establishment, 
and specifically to study the methods of manufacture of 
small-arms ammunition, fuzes, and other matériel in pro- 
duction. The cadets, in sections, are conducted through 
the plant and the planning, routing of work, method of 
inspection, and details of operations are carefully ex- 


The 


knowledge and better viewpoint of mass manufacture. 


plained cadets leave the arsenal with a greater 


At Aberdeen Proving Ground—The cadets witness fir 
ings from field guns from the small calibers to the 240-mm., 
from guns on self-propelled mounts, from antiaireraft guns 
on fixed and automobile mounts, from railway and seacoast 
artillery up to 16-inch ealiber; they witness tests and ma 
neuvers of tanks and tractors, both service types and ex 
small semiautomatic 


perimental; examine various arnis, 


weapons, ¢aliber .50 machine guns, ete.; see demonstra 


tions of bomb dropping from airplanes and examine the 
effects of the explosion of bombs. An inspection is made 
of American and foreign ordnance matériel, including par 
A eareful 


explanation is made by proof officers prior to each demon 


ticularly automotive equipment and large guns. 


stration; and, in addition, officers and civilians in eharge 
of the different activities at the proving ground, give short 
and work in 


lectures on the development experimental 


progress. The demonstration is really an abridged edition 
of “Army Ordnanee Day” with a little more explanation 
and a little less demonstration. 

The edueational value of this trip to Frankford and 
Aberdeen is very great and permits the cadet to witness 
firings and demonstrations which many of them would not 
have an opportunity to see in many years of regular service. 

These are the things we try to accomplish. These are 
the opportunities which a cadet is given to acquire a basie 
knowledge of the theory and practice of ordnance. Some 
cadets derive the full benefit of it; some absorb none too 
much; but all gain an appreciation of the problem of ord 
and of 


nance its exceptional importance to the Army. 
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What Are The Oldest Military Powders? 


Modifications of Composition Since the Battle of Crecy 


By Louis Desvergnes* 


ITHOUT 


fourth century! 


back to the Romans who, in the 


were already 


voing 


familiar with fire 


works, to the Greeks of Constantinople who, in the seventh 
century= were already making extensive use of pyrotechnies, 
to the Arabs*® and to the Chinese, it will soon be six cen 
turies since cannon powder first appeared on the field of 
battle (Créey, 1346).° 

Nationale de Sorgues, France 
d'Artillerie, Translated 
Department, U.S. Army 


Manlii Theodori 
VIT. 


Poudreris 
ion, from Revue 


*Chemical Engineer, 
Reprinted, by permiss 
by John Huling. Jr., Captain Ordnance 

IClaudianus (Claudius), De Consulatu Fl. 
Panegyris (399 ap. J.-C.). Julius Africanus. 

2Lalanne (Ludovic), Recherches sur le feu 


lintroduction de la poudre A canon en Europe (Paris, 1845). 
8Toward the end of the thirteenth century, Arabian texts 
speak of powder. Nedjm-Eddin-Hassan-Ahdab, who died in 
1295, gives three receipts collected by his ancestors: 
Baroud (saltpeter).. ..10drams 10 10) 
Sulfur a + , : 1% Lig 
Charcoal ‘ ‘ ‘ ‘ . 2 214 2% 
which give respectively: 
76.90 72.72 74.79** 
7.69 9.09 S358 
15.41 18.19 16.83 


**Note by translator Typographical errors in this column 
corrected after correspondence with the author, 


{The Chinese had established relations with the Romans 
and were engaged in commercial activities on the Red Sea 
up to the seventh century; it is probably from them that 


Callinique got the Greek fire. They used 
1232 at the siege of Caifong-Fou (Mailla, 
de la Chine, IX, et Quatremére, Histoire des 
is noted that we should say “feu grec” but we have 
the word “grégeois” as Joinville wrote it. 

SIt is through error that the invention of powder has been 
attributed to the German Monk Berthold Schwartz (1310- 
1384). He discovered the art of casting bronze cannons and 


cannon powder in 
Histoire générale 
Mongols, I). It 
retained 


established a workshop in Venice in 1377. He was put to 
death by the Venetian Senate for having insisted on being 
paid , . . in the fourteenth century they had the art of 


cutting short the complaints of creditors. 

Let us eall attention to an error on the subject of the Monk 
Schwartz. In his work on Greek fire and cannon powder, 
Lalane says, page 85 (note): “At the Uffizi museum in Flor- 
ence, there is preserved a picture dating from the latter part 
of the fifteenth century by Giacomo Crespi, which represents 
the German Monk in his laboratory where he is engaged with 
many workmen in the making of powder. One reads on the 
mortar this inscription: ‘Pulvis excogitatus 1354 Dania Ber- 
tholdo Schwartz’.” 

This assertion is absolutely false for by a letter of March 
Museums of Flor- 
unknown in the 


21, 1928, the director of the Galleries and 
ence 
Uitlizi 


has informed me that this 


Gallery. 


picture is 


gregeois et sur 


Since then black powder has been manufactured regularly 


for fire arms. It would be interesting to know the sue 
cessive modifications that it has undergone and to be able 
to compare samples of various epochs. Unfortunately, on 
account of the attendant dangers, it is rarely that military 
powder has been preserved in considerable quantities by 
private individuals since they kept only such quantities as 
would supply their immediate needs, 

In the arsenals, for obvious reasons, powder has always 
using the oldest stocks first; the re- 


heen consumed by 


mainder of stocks that have become too old have been the 


object of systematic demolitions when they were not de 


: 
For all 


how samples of old powder are of great rarity. 


stroved by accident. these reasons, One can see 

We have, however, found some and they are perhaps the 
oldest military powders that are in existence. In order to 
prove their anthenticity we explain under what cireum 


stances they came into our possession; then we will give 
the results of their examination which seems to us to be of 
unquestionable interest. 

In 1905 in the course of excavations made on the publie 
Saint-Martin-de-Ré 


were found trenches where lay some human skeletons prob- 


place of (Charente-Inférieure), there 
ably some of the defenders of this city besieged by the 
1627. In the midst of 
picked up a spherical shell containing a 
powder. Thanks to the kindness of Mr. F. 
dent of the Commission of Publie Works of Saint-Martin 
Here are the 


this debris there was 


black 


Moreau, Presi 


English in 


damp 


de-Ré, we have been able to have a sample. 


results of the analysis made at this time: 


After dessieation at 110°, the powder, of blackish color, 
hurned quite readily in contaet with flame. A chemical 
analysis gave: 

Saltpeter 31.9 Charcoal 31.4 
Sulfur 19.5 Ferrie oxide 17.2 
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This oxide 


from the metal of the 


came 


shell which had rusted e ; is eH \ ft i ia 


eT 


the 
damp earth and was 


in contact with 
mixed with the powder 
the shell 
emptied. 

If one takes account 
of the ferrie oxide aec- 
cidentally added to 
the powder, one ob- 


when was 





tains for the powder 
the following 
composition : 


alone, 


Saltpeter 
Sulfur 
Chareoal 


It must be econ- 
that 


hundred 


cluded during 


two and 

seventy - seven 
the 

had 


away a large part of the saltpeter. 


years 
stay in earth, 
water carried 

Furthermore, the composition of ancient English cannon 
powder was as follows: 


Saltpeter 75 
Sulfur 


Chareoal 


10 
15 

In taking aecount of the proportion of saltpeter dis- 
solved, which would be 36.5, one should find by analysis: 


24.5* 


37.0 


Sulfur 
Charcoal 


which corresponds very well to the figures found above. 

In a recent® work, the author mentions the analysis of 
this powder quoted in an Italian work which moreover, 
does not mention its souree.*? In reading this work we got 
the idea of undertaking the analysis of this specimen in a 
more complete fashion. 

The powder being made up of the powder and lumps 
(paradoxicality of the French language) it was sieved so as 
to work on only the blackest powder. After dessication 
for forty-eight hours in a vacuum over sulfuric acid, the 
analysis gave: 


27.01 
19.69 
26.54 


26.76 


Saltpeter 

Sulfur 

Chareoal 

Ferrie oxide 
*(Note by translator): In other words, the figures found 
above are approximately those gotten by adding together the 
percentages of sulfur and charcoal obtained by omitting the 
iron oxide and multiplying by the theoretical proportions of 
sulfur and charcoal in English powders, thus: 
10 

24.6 


23 .§ 61.5 x (sulfur). 


25 
61. 


61.5 x - 36.9 (charcoal). 


6Pique (R.), “Black powder and the powder services.” (Paris, 
1927.) 
7Molinari (E.) and Quarteri, “Review of Explosives in Italy.’ 


um 
Jyh eT be 
| 7 N | 

nt 


Wee ‘ 
eee 
| 


In taking account as 
of the ferric 
one finds the 


above 
oxide, 
ays following: 
Ae, a | Saltpeter 
: Sulfur 26.19 
Charcoal 36.94 

The pulverized part 


it ‘A nti 
aft 
Oe 


36.87 


of the powder is there- 
con- 
the 
the 


fore as much 


taminated with 
iron oxide’ as 
brown lumps. 

Examination of the 
separate constituents: 

1. Chareoal, eolor 
black, burning point 
430°. 

2. Sulfur, 
lemon yellow, melting 
point 115.3 This 
sulfur is pure. 

- Saltpeter 
the 
position : 

0.76 
0.605 
0.30 


98.31 


eolor 


It has 


following com 





Calcium nitrate 
Sodium ehloride 
Calcium sulphate 


Potassium nitrate 


This potassium nitrate is not very pure, but the impuri- 
ties may come from the water by which it has been con- 
taminated. 

Having asked in 1924 in l’Intermédiaire des Chercheurs et 
Curieux*® if in France or in foreign countries, any private 
individuals or museums possessed any old cannon or musket 
powder, the responses to this question were not numerous.® 
One correspondent reported that the Lorraine Historical 
Museum of Naney possessed a block of black powder dating 
from the seventeenth century. One other correspondent, 
Mr. Louis Capet, of Neuilly-Plaisance, replied that 


possessed some cannon powder preserved 


he 
in his family 
since the time of his paternal grandfather who had served 
in the armies of Napoleon I and had made the campaigns 
of Spain, Germany, Austria, and Russia. This grandfather 
had retired to Montreuil-sous-Bois where his family had 
already settled under Louis XIV. 

As to the older of these two powders, thanks to the 
very obliging assistance of Mr. Demeufve, the custodian of 
the Lorraine Historical Museum, we got a sample of it and 
also its history of which we give a resumé below. 

In 1878 there was discovered under the roof of the church 
of Chatel-sur-Moselle, two muskets, some musket barrels, 
four loaded shells, a match and a block of powder weigh- 
ing about one kilogram. This block is catalogued in the 
Lorraine Museum under the number 1205. 

An examination of these arms shows that we have found 
a deposit made in the first half of the seventeenth century, 
something which we may well associate with the fact that 
under the reign of Charles IV, Duke of Lorraine, Chatel 
uaa des Chercheurs et Curieux (Paris, 10 février 


*Intermédiaire 
1924). 


des Chercheurs et Curieux (Paris, 10 mars 
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sustained many sieges in 
1636, 1637, 1641, and 1650. 


This powder consisted of 


both lumps and powder of a 
black color.!° The lumps are 
not composed of compressed 
powder, but instead of 
powder agglomerated — by 
time and dampness. When 
it is broken open, the in- 
terior shows white efflores- 
cence due to saltpeter. The 
water content determined in 
vacuum is 00.74 per cent. 
The powder thus dried 





burned on contact with a 
strong flame. <A chemical 
analysis gave the following 
results: 
Saltpeter 
Sulfur 


Chareoal 


84.50 per cent 
4.81 per cent 
10.69 per cent 


After sifting, a second 
analysis made on the pul- 





verized part gave: 





This formula was used 
both for cannon powder and 
sporting powder; for the 
latter there was used a salt- 
peter, better refined, a 
purer sulfur, and a lighter 
charcoal," 

Examination of the in- 
gredients. 

1. Chareoal, color, black. 

Burning point, 428°. 

This chareoal had been 
prepared by carbonization 
about 450 


2. Sulfur, color, pale yel- 





low. 

Melting point, 118.5°. 

3. Saltpeter, its percent- 
age composition is the fol- 


lowing: 


Calcium nitrate 0.76 
Chlorides traces 
Potassium sulphate 1.45 
Potassium nitrate 97.79 


This saltpeter is impure; 





Saltpeter 83.63 
Sulfur 5.33 
Charcoal 11.04 


These two analyses show an odd composition for this 
powder, too poor in sulfur and too rich in saltpeter. This 
anomaly may only be explained by an enrichment of a 
part of the powder in saltpeter by means of saltpeter 
originally contained in the rest of the powder and dissolved 
by moisture from the air. 

This hypothesis seems to be well supported by the pres- 
ence of the white efflorescence due to the crystallization of 
saltpeter. 

If it is assumed that the powder in question was of the 


proportions: 


Saltpeter 75 
Sulfur 10 
Chareoal 15 


and that it was enriched by 60 per cent of saltpeter ear- 
ried in by moisture, one would get the following com- 


position : 


Saltpeter $4.37 
Sulfur 6.25 
Chareoal 938 


The formula adopted in France'™ was: 


Saltpeter 75.0 
Sulfur 12.5 
Chareoal 12.5 


10Desvergnes (Louis), Examination of a seventeenth century 
military powder found in the church of Chatel-sur-Moselle in 
1878 (Bulletin de la Société Archéologique Lorraine, April- 
June 1924). 
11To prepare powder in France there was used: 
76144 pounds saltpeter refined, and dry. 
1214 pounds of charcoal. 
12% pounds of sulfur. 
(Surirey De Saint-Remy, Mémoires d'artillerie, Volume 
II, title 10, second edition, Paris, 1745). 

















the refining is therefore very 
defective. It was, moreover, only in the second half of the 
eighteenth century that it was known how to purify salt- 
peter and to obtain what was called refined saltpeter or 
triple boiled. 

This is the manner in which it was prepared in the eigh- 
teenth century: The leach water from saltpeter earth was 
put in a hemispherical copper boiler, the insoluble matter 
was lifted out mechanically, then it was coneentrated by 
boiling. 

At a certain point some Flemish glue was added and it 
was carefully skimmed. During the evaporation there was 
formed on the surface of the liquid, a pellicle which pre- 
cipitated itself to the bottom of the boiler. This was the 
“orain” (sea salt), and was removed with a skimmer. 

To find out the degree of evaporation, from time to time, 
a few drops were allowed to fall on a cold body: one judged 
the degree by the quantity of erystals that were formed. 

Then the solution of saltpeter was emptied into large 
copper basins with wooden covers and put in a cool place. 
One succeeded in getting a well refined saltpeter by a 
decantation from the grain between the emptying of the 
boiler and the erystallization in the basins. 

Let us pass now to a recent period, that of the First 
Empire. Mr. Capet having had the graciousness to give 
up his family souvenir, we have been able to have at our 
disposal a somewhat large quantity of this cannon powder. 

Let us note in passing that formerly, soldiers, coming 
from the country, took away with them at the time of dis- 
charge a certain quantity of powder. It entered into 
(along with soot and grease) a popular remedy designed 
to cure bloat in eattle. 

12Le Blond, L’Artillerie Raisonnée, art. V (Paris, 1776) 
13Théodore Duturbie, Manuel de l'Artilleur, containing every 
thing which is necessary for officers and non-commissioned 


officers of artillery to know, approved by Gribeauval. 4th edi- 
tion (Paris, year II of the République). 
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The results of the examination of this powder are given 
below :14 

1. Physical examination—this powder is in spherical 
grains (again the paradoxicality of our language) and 
little angular chunks of a dull black color. 
4.080 


0.911 
2.423 


Number of grains to the gram 
Gravametrie density 
Absolute density 


If we examine separately the grains and the irregular 


chunks, we get: 


Spherical Grains Irregular Chunks 


Proportion 15 per cent 85 per cent 
0-5 to 1.5-mm. 


2.486 


0.7 to 1.5-mm. 
2.040 


Diameter 
Absolute density 


2. Chemical examination—the humidity determined in 
vacuum is 1.72 per cent. 
The material thus dried gives the following results upon 
analysis : 
Irregular Chunks 
75.23 
11.70 
13.07 


Spherical Grains 
75.26 
11.59 
13.15 


Saltpeter 
Sulfur 
Chareoal 


This composition corresponds obviously to that prescribed 
for cannon powder. 
Saltpeter 
Sulfur 
Charcoal 
Examination of the ingredients: 


75.0 
12.5 


12.5 


black 

430° 
lemon yellow 

113.4 
(3) Saltpeter—the percentage composition found is: 
0.11 


traces 


W alter 


‘T HE Cleveland Ordnance District lost one of the out- 

standing automotive authorities in America when Mr. 
Walter C. White, President of the White Motor Company, 
died September 29, 1929. As chief of the 


and Trailer Division of the Distriet, he was most active in 


(1) Chareoal—ecolor 

Burning point 
(2) Sulfur—ceolor 

Melting point 


Caleium nitrate 
Chlorides 


Tank, Tractor 


the affairs of the District having aided in the war produe- 
tion plans of ordnance automotive matériel. 


A pioneer in the motor truck industry and a recognized 


authority on automobile transportation, Mr. White was 
born in 1876, the year in which his father, the late Thomas 
H. White, organized The White Sewing Machine Company 
as suecessor to The White Manufacturing Company. He 
was graduated from Cornell University in 1898 and later 
York Law School. Admitted to the New 
York State bar, he spent several months in the ‘legal de- 
partment of the New York Central Railroad and returned 
to Cleveland in the fall of 1900 to continue the factory 
training started during his summer vacations from college. 
1901 to 1904 he “White 


ears in Europe as London manager for the company and 


from the New 


From sold Steamer” passenger 


was in the driver’s seat in many of the first road tests of 


automobiles. 


absent 
99.89 


Sulphates 
Potassium nitrate 
This saltpeter is then very pure: the refining was very 
careful during the revolutionary period. 

Continuing the search for samples of old powder, we 
have just made an inquiry among the principal museums 
of France and the results are negative. Alone, the Musée 


Lille 


specimens of reed friction primers; but 


des Canonniers Sédentaires of some rare 


possesses 
we do not know 
the exact date of these primers, the model of which was 
in use up to 1840. 

This is the manner in which primers were prepared at 
the end of the eighteenth century: cotton wicks were 
soaked in vinegar twenty-four hours, then they were rolled 
in the following composition : 

Brandy ly pint (465.5 em.) 
Saltpeter 4 pound (244.5 gr.) 
Priming powder 1 pound (489 gr.) 

After pressing between the fingers to expell the exeess 
of the paste, they were rolled in priming powder and al- 
lowed to dry. 

We wish to express here our sincere thanks to Mr. Em. 
Théodore, general custodian of the Musées du Palais des 
Beaux-Arts of Lille, who had the great kindness to fur 
nish us with information on the Lille museum and to put 
at our disposal the four works of the eighteenth century 
treating of artillery, works which were a part of his per- 
sonal library and which libraries generally do not have. 

May this article have the good fortune to put us on the 
trail of some new samples of old powder, thanks to the 
kindness of some reader. 


14Desvergnes (Louis), Examination of a cannon powder of 
the First Empire (Annales de Chimie analytique, 15 mai 1924). 


15Mr. de Scheel, Mémoires d'Artillerie, containing the new 


artillery or changes made in the French artillery in 1765 with 


the explanation and analysis of the objections made against 
these changes, 2nd edition (Paris, year III of the Republic). 


C. White 


Soon after the start of the World War Mr. White was 
appointed chairman of a committee to go to France and 
assist in organizing the repair and maintenance of motor 
vehicles in military transportation. A groupment of 2,500 
of the Allied war fleet of 18,000 White trueks was awarded 
the Croix de Guerre for distinguished service by the French 
government which also conferred upon Mr. White the high- 
est honor it ean give a civilian, making him a Chevalier of 
the Legion of Honor. 

The second and third generations of the White family 
direct the White Motor Company (the manufacturing or- 
ganization) and The White Company (the sales organiza 
tion), as well as the subsidiary White Motor Realty Com- 
puny and The White Motor Securities Corporation. Walter 
C. White was President of these companies. 

“Cleveland has lost an outstanding eitizen,” a statement 
Allard Smith of the Chamber of 


“It’s industry and business 


by President Commerce 


said. loses a great leader. 
Walter White was always ready to support generously with 
his time, thought and finances every worth while community 
endeavor. His delightful personality and true friendship 


we shall ever cherish.” 
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The Power to Commandeer 
Useful as a Threat, Least Valuable When Exercised 


L. Shearer* 


By George 


HIS subject has its military aspect and its civilian 
aspect. In any emergency it will be necessary not only 
to commandeer articles for military use but it will also be 
necessary to commandeer other articles in order to protect 
the civilian population, for any interference with the well- 
being, cost of living, or morale of the civilian population 
is going to have a direct and indirect, and in both eases, an 
effect the ot 


The commandeering of articles to protect the civilian; the 


unfavorable upon conduct military affairs. 
fixing of prices; the allocation of raw materials, and the 
issuance of priorities are all means by which virtual, if not 
actual, commandeering ean be accomplished. But, as I see 
the matter before us, it is not necessary for us to discuss 
anything but the military side of the subject except as the 
other side is incidentally involved, 

The power to commandeer in a military sense has to be 
first, the ot 


and second, the power of the President independent of Con- 


considered in two aspeets: power Congress, 
gress. 

So far as commandeering is concerned, the provision 
which occurs to everyone in this connection is that no man 
shall be deprived of his life, liberty, or property without 
due process of law. Learned writers and courts have dis- 
cussed the question and they are not in agreement as to 
whether the exercise of such a war power as that of com- 
mandeering involves a breach, or at least a suspension, of 
constitutional guaranties, or whether the power to take 
steps essential to the national defense exists at all times 
and is at all times paramount to the constitutional provi 
sions, or whether the other provisions of the Constitution, 
such as the one which empowers Congress to declare war, 
gives an implied authority to Congress and the Commander 
to take all 


sary to earry a war, once declared, to a successful issue. 


in-Chief of the Army and Navy steps neces- 

These three views are only important to a rational system 
of jurisprudence. Practically it makes no difference to us 
whether or not in this respect the Constitution is violated, 
sustained or disregarded. 

It isa fact that the power to commandeer in proper cases 
has been upheld by the courts as not violative of the Con- 
is the settled that Congress can, by its 


stitution. It law 


acts, authorize commandeering in time of war. It is not 
unlike the power of condemnation which is inherent in every 
sovereign, the power to take private property for public 
This 


It lies dormant until the legis 


use upon the payment of just compensation. power 
is legislative, not executive. 
lative body acts. It cannot be exercised by an executive 


without legislative authority. Even the Supreme Court of 


the United States has slipped up in a couple of eases and 
has talked about the executive exercise of the power of 


commandeering as an exercise of the power of condemna 


tion. But, as far as Congress is concerned, if we ean find 


legislation which authorizes an executive or any govern- 


*Chief, Contract Division, New Ordnance District 
Ordnance Reserve, U. S. Army. Chairman of a 
officers, York Ordnance District, convened for 
of the to commandeer. 


Major, 
board of 
the study 


New 
power 





to exercise the right to commandeer, no 


further difficulty arises. 


mental ageney 


[FDURING the last war, there were many acts passed which 
The 
on the statute books at the present time is 


authorized limited commandeering. only one 


which remains 
Section 120 of the National Defense Act, which authorizes 
the 
to place an order for any product required and which is of 


President in time of war, or when war is imminent, 
the nature usually produced by the manufacturing industry 
with whom the order is placed. Subsequent language in 
this Act seems to limit the articles to be produced to arms, 
ammunition and necessary supplies or equipment for the 
Army. Then follow provisions for commandeering the 
plants refusing to execute such orders and operating such 
plants through the Ordnance Department. The language 
used in this Aet gave rise to the question as to whether 
it authorized the President to commandeer articles already 
manufactured, and that question so far as I know, though 
diseussed at length by the Government’s legal talent, has 
not been settled by the courts. Many other acts which no 
longer are on the statute books authorized ecommandeering 
of ships, dry docks, warehouses, foods, feeds, fuel, mines, 
taking over telegraph, telephone and eable lines, operating 
railroads and many other things. Altogether, there was a 
hodgepodge of legislation which gave rise to immense con 
fusion, lack of coérdination and conflicting aetions by the 
Army, Navy and other governmental agencies, 

It is here that the first important thought occurs to us. 
When war threatens, or after war is deelared, to wait for 
causes confusion and embarrassment 


congressional action 


and interferes with the conduct of all operations. Now is 
the time, when there is no cloud upon the horizon, to urge 
upon Congress the passing of one comprehensive and ef- 
fective act authorizing the governmental ageneies to do all 
those things, when war threatens, which the last war has 
We doubt if 


the War Department has sufficient vision to suggest an aet 


shown to be necessary in a major emergency. 


that will be sufficiently comprehensive, beeause it must em 
brace both military and eivilian affairs. It should be pre 
pared by joint action of the Army, Navy and heads of in 
dustry, but it should be placed on the statute books in time 
of peace and it should be done now, before the lessons of 
the last war are forgotten and before those who were prin- 
cipal actors on the scene and learned those lessons have dis- 
appeared. It is as necessary that this be done as it is to 
have an adequate war reserve of arms and ammunition. 
More of this later, 


The other side ot the power ot commandeering involves 


consideration of the power of the President to commandeer 
So far as this is conterred on him by congressional le 

lation, there ean be no question, So far as this power can 
he exercised by him without congressional legislation, there 


has been endless discussion. There is also the question of 


the exercise of this power by other governmental agencies 
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and by commanding officers of military forces. The courts 
have not been consistent when they have tried to define 
the limits for the exercise of this power. The sole basis is 
that of necessity. This seems clear enough, but when it 
comes to consideration of special cases, confusion at once 
arises. There are two kinds of cases that stand out: one 
where property is taken summarily for use and where the 
owner is entitled eventually to compensation either by court 
action or by the action of a board of appraisers or of the 
President, and the other class of cases where property is 
destroyed and the owner is entitled to no compensation. 
Such a case may arise where buildings or supplies must be 
blown up to prevent them from falling into the hands of 
the enemy. This is not different from a ease where build- 
ings must be destroyed to prevent the spread of a conflagra- 
tion. The owners are entitled to no compensation. The 
only thing that ean be said about the decisions of the courts 
in these cases is that each case must be decided upon its 
own peculiar facts. 

Much of this confusion will be removed by the proposed 
comprehensive legislation passed in time of peace, to which 
we have referred. 


f ean now consider briefly what occurred during the 
World War. The most noticeable thing that occurred 
was confusion. 
for the Navy. 
for the Army. 
Washington to 


The Army commandeered material needed 
The Navy commandeered material needed 
Someone tried to commandeer a house in 
with fifteen bedrooms! 


establish a elub 


There was an utter lack of coérdination. That, it seems 
to us, is the great lesson taught by the war in this respect. 
Towards the end of the unpleasantness, the War Industries 
Board asked the President to order all commandeering aec- 
tivities to be approved by that Board. This was not done, 
but the President did request that no commandeering orders 
consultation with that Board. 


This request had the effect of an order and thereafter there 


should be issued without 
was less confusion and if the war had continued, it is prob- 
able that commandeering activities would have been ade- 
quately coordinated. 

As to commandeering in future emergencies: we have 
pointed out the necessity of comprehensive enabling legis- 
In this connee- 


lation. This is first and most important. 


tion there should be a warning. It is at least suggested 
that all of this work should be under control of the military 
authorities. As we see it, this would be extremely unwise. 
So far as those suggestions have been worked out, it has 
been recognized that it may become necessary in an emer- 
gency to have some superagency to effect the codordination 
and to provide for some nonmilitary operation and super- 
vision of some plants and activities. If such a super- 
agency may become necessary, the provision for such a 
superagency should be enacted in advance. It should not 
be left to be created after the military agencies fail to 
function. You cannot run big business with military dis- 
cipline. The subordinate in business should be able to chide 
his superior without being court-martialed. Unquestioned 
obedience, inability to assume responsibility, the necessity 
of punctilious attention to superior authority has often 
little or no place in business affairs. To attempt to in- 
troduce military formalities into a going business with the 





inevitable delay and lost motion will be fatal. The super 
agency can be so constituted as to be representative of all 
branches of the service and of all industry, and when prop- 
erly constituted, it can function smoothly and insure co- 
This may not be a welcome suggestion because 
is like a 


pedagogue, we inclined to be disdainful of opinion and 


ordination. 
necessarily a person with military training 
sapacity of others. 

So far as the Ordnance Department is concerned, for- 
getting all these general considerations, what should be done 
in the event that a manufacturing plant is commandeered 
and under existing legislation that plant is to be operated 
through the Ordnance Department? One of the first things 
to be done is to see that a correct inventory is made of 
everything that has been seized. Without such an inven- 
tory, the question of compensation to the owners is one that 
never can be solved. The next question is how to run the 
In our opinion, as many of the people connected 
No one 


plant. 
with that plant as possible should be retained. 
should be discharged merely because he has refused to carry 
out the orders of the President, the result of which refusal 
has been the commandeering of the plant. He may have 
to be watched, but his knowledge is an asset that should not 
be lost. Of course this cannot always be done but at least 
it should be tried. To try to run a manufacturing plant 
with people who do not know the plant is like trying to 
operate the engine room of an ocean liner with competent 
engineers who have no diagrams. The less the Ordnance 
Department meddles, the less it atttempts to enforce its 
own ideas, the greater should be the success of its opera- 
tions. The ordnance officer in charge must understand 
something of how little he knows. It is certain to be no 
easy task in any ease, but watchfulness and prayer will be 
better than interference. 

The last consideration to which we want to call attention 
is that of compensation to the person whose property is 
seized. Various methods were tried during the last war. 
There was a board of appraisers for some cases. In 


other cases the President fixed the compensation. If it was 


not satisfactory the owners could get 75 per cent of the 
compensation so fixed and sue the Government for the dif- 
ference. Until the whole world is composed of reformers, 
there will always be disputes over compensation in these 
eases, but the important subject for our consideration is 
the fixing and prompt payment of this compensation except 
No board 


of appraisers sitting in Washington can handle this ques- 


in the cases where no agreement ean be reached. 


tion with sufficient expedition or with sufficient knowledge. 
The moment that a plant is commandeered the compensa- 
tion should be determined. This could be done locally by 


disinterested persons familiar with the business involved 
appointed for that case only, who should act promptly and 
whose determination when made should be accepted as 
often as possible by the Government without question. It 
is of small consequence whether the Government pays a 
little too much so long as it pays it promptly. People 
dealing with the Government in these emergencies must be 
Just and speedy compensation will tend to 


It will tend to reduce the 


treated fairly. 
keep the good-will of the citizen. 
vases where commandeering will be necessary, for, after 
all, as a final consideration, the power to commandeer is 


most useful as a threat and least useful when exercised. 
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Month by Month 


READERS of ARMY ORDNANCE will regret to learn of the 

resignation of Maj. Chas. R. Baxter as Executive Seere- 
tary of the Army Ordnance Association and Editor of this 
Due to the fact that Major 
Baxter was able to devote only a limited 
that 
Association, he felt it 


JOURNAL. 
Secretary-Editor 
Changes amount of his time—and after 
hours—to the 
necessary to tender his resignation. In accepting the resig- 


nation, Hon. Benedict Crowell, President of the Associa- 
tion, wrote, on behalf of the Board of Trustees : 

“It is with a great deal of regret that I, on behalf of the 
Board of Trustees of the Army Ordnance Association, ae- 
cept your resignation contained in your letter of October 
I4th, as Executive Secretary of the Army Ordnance As- 
sociation and Editor of ArMy ORDNANCE, 

“I appreciate the added burden these offices have been 
to you particularly since they are not a part of your duties 
in the Ordnance Department where your entire time is oe- 
eupied. Under these conditions it is all the more remark- 
able that you have conducted the affairs of the Association 
so successfully. 

“Please accept my own personal thanks and those of the 
In this 


I am sure that the entire membership has the same senti- 


officers and directors for your splendid cooperation, 


ment.” 

Upon the recommendation of the President and with the 
approval of the Board of Trustees, as provided in Article 
IV of the Constitution of the Association, Capt. L. A. 
Codd, Ord. Res., who has served as Assistant Secretary and 
Associate Editor for several years, has been elected Major 
Baxter’s suecessor. 


SS me 


MEMBERS of the Army Ordnance Association should 
take pardonable pride in the suecess of the Eleventh 
Annual Meeting of the Association at the Aberdeen Proving 
Ground on October 10th. It was the out- 


Our Aberdeen 
Meeting 


standing gathering of the year, not only 
because of the extensive program of tests 
and demonstrations, but particularly be- 


cause of the large numbers of executives and engineers who 


were in attendance led by many high officials of both 
defense services of the Government. 

It may not be inappropriate in discussing this latest 
meeting of the Association to allow our minds to go back 
twelve or thirteen years when preparedness demonstrations 
were the vogue. In those days it was necessary to conduet 
extensive campaigns in the interest of adequate national 
defense. The popular mind for the most part has reverted 
to the same attitude which characterized the early war days. 
At Aberdeen thirteen years after the first impetus, there 
was still gathered a valiant band to perpetuate the earlier 
ideals. This in itself is significant. But the predominant 
note of the meeting has always been, as it was in an added 
degree this year, scientific and educational. 

The Aberdeen meeting of the Association is no military 
circus; it is no “sweethearts on parade” affair. It is a 
serious business, as serious as any that could claim atten- 
tion. In evidence of this, witness the presence of out- 
standing engineers, manufacturers and industrialists; wit- 
ness the engineering nature of the demonstrations them- 
selves; witness the technical aspect of the discussions and 
papers presented. That the press emphasizes from year to 
vear the novelty of the exhibits is no criterion for that is 
only half the story. The fact is the meeting is above all 
edueational, and is intended primarily for industry—the 
peace industry of today which must be the war industry of 
tomorrow if the morrow requires it. 

Meeting takes rank with its 


predecessors in having carried on a vitally important work. 


Thus the Eleventh Annual 


May its successors be conducted on the same educational 
plane and carry the ideal to even greater heights so that 
industrial preparedness may continue to be the real live 
thing its devotees claim it to be. Such an impetus as our 
annual meeting gives this cause is more than helpful, it is 
necessary to our modern concept of the industrial aspect of 
national defense. 
a 

T! ) call the roll of eminent leaders—amilitary and civilian 

who in the economic prosecution of the World War 
played their parts in as masterful fashion as any tactician 
in the field, would be at this late date a twice 
told tale. The literature of the period is 
replete in its accounts of their activities, and 


Keeping an 
Even Keel 

their work will ever be an integral part of 
the history of those days. Foremost among them is the 
name of Hugh S. Johnson who held unusually important 
assignments connected with the mobilization of both men 
and material. General Johnson, by reason of his World 
War experience and his professional and industrial activi 
ties, is admirably qualified to appraise the merits and 
demerits of any major plan involving the economics of the 
prosecution of war. 

His paper in this issue of Army ORDNANCE in which he 
diseusses the fallacies of the so-called universal draft and 
proposes, in lieu thereof, an equitable and efficient plan for 
the mobilization of industry in war, is at once logieal and 
convineing. What General Johnson has to say is not based 
on a flimsy naive appeal to the popular imagination, and 
no basie plan of procedure for so vital an undertaking 
should be. Like Seott, Willard, Crowell and Baruch, John- 
son lived through the trial by ordeal when the harnessing 
stint or 


of America to the prosecution of war—without 


limit”—was the great problem of the day. His theories, 
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his weighing of values and means are backed with more 
than logic, they are based on experience and as such should 
earry conviction, 

We realize, of course, the value of debate on such a topie. 
We know that there are many sincere individuals who hold 
the universal draft to be the only equitable solution in war. 
Admitting the sincerity of such individuals, they are, of 
But for all this, the 
practical should not be forgotten and theory should not be 


course, entitled to their viewpoint. 
allowed to run away with fact. Viewed calmly and inter- 
preted fairly, we must confess the logie and practicability 
of General Johnson’s thesis, and conversely we must admit 
that we fail to see anything but pitfalls, fallacies, and even 
unconstitutionality in the “draft everything” theory. 


<> — 


SINCE the last issue of ARMY ORDNANCE an appointment 
of unusual significance to the cause of industrial pre- 
paredness has been made in the detail of Brig. Gen. G. V. H. 
Moseley to the office of The Assistant 

General Moseley’s Secretary of War. 
Appointment 


In announeing the 
detail, The Assistant Seeretary, Colo- 
nel Hurley, emphasized that the statu- 
duties of the Office of The Assistant 
Secretary of War have become so numerous and important 


tory and delegated 


that it is essential for him to have an executive with the 
‘ank of a general officer for the purpose of codrdinating the 
various activities, conducting conferences with the numerous 
Chiefs of Bureaus and civilian components, and in prepar- 
ing concrete and thorough analyses of the various important 
questions for decision of The Assistant Seeretary of War. 
The position requires an officer who is thoroughly experi- 
enced and qualified in the great problems of procurement, 
in the administration of military affairs and in the special 
problems connected with the civilian components of the 
Army. 

General Moseley is outstanding in all of these require- 
ments. Throughout his service he has been distinguished 
for his efficiency and professional attainments. During the 
World War he was head of the Supply Section of G. H. Q. 
overseas and thus obtained experience rarely atforded an 
officer. He acquitted himself with notable distinction. 
Since the war he has been intimately associated with the 
civilian components and in the conduet of training camps 
where his success is well known. During the last five years 
he has commanded successively the Hawaiian Field Artil- 
lery Brigade and the First Cavalry Division, thus bringing 
him intimately into contact with troops and with the needs 
of the military establishment both in the continental United 
States and overseas. During the recent disturbances on the 
Mexican Border his taet, sound judgment, resourcefulness 
and fearless assumption of responsibility were responsible, 
in a large degree, for the lack of friction and the favorable 
of the affected the Border 


His selection is regarded as a recognition of his 


termination insurrection as it 
situation. 
past services and as an advancement to greater responsibi- 
lities. 

Now, more than ever, industrial preparedness needs just 
such impetus as we have every reason to believe General 
Moseley brings to it. The selection of such an executive 
augurs well for a cause which possibly more than most 
others cannot stand still—unless it goes forward it is cer- 


tain to lose ground. 











ef HE winter season is about to begin bringing with it the 
Our 


Conterences of 


period of meetings, conferences and discussions. 
local posts will soon again be in full blast. 
Reserve Officers have already begun their 
fall and winter programs and the various 
Districts 


will 


When Winter 


Comes and 


boards of the Ordnanee 


codperating committees soon be 


gathering for the discussion of industrial preparedness 
matters. 

It has been our experience often in the past in attending 
gatherings of this nature to note that they are not always 
quite as interesting as they might be. Of course the 
subjects discussed are often times of a very weighty and 
technical nature and consequently are not what one might 
eall especially entertaining. It is, therefore, as we see it, 
a very admirable thing to insert some note of ihe unusual 
in gatherings of this kind. We refer to the scheme adopted 
by the members of the Bridgeport Ordnance District at 
their last annual gathering. A great many of the leading 
officers not only of the district but from other localities, the 

War, the Chiet of 
Although satisfactory progress was 


Assistant Seeretary of Ordnance and 
others were present. 
reported by all division chiefs, the officers of the district 
were not content to confine their gathering to perfunctory 
progress reports. They have always sought to inject a note 
of novelty to vivify and vitalize these reports. The record 
of originality achieved in previous meetings was carried out 
when Maj. G. E. Tenney, who was called on to report for 
the Small Arms Division, reluctantly confessed that his 
heroic efforts to obtain last minute data by telegraph on 
the status of various procurement orders in the hands of 
his division had been unavailing and that consequently he 
could not report. This was the cue for a messenger wait 
ing in the lobby to rush in with a telegraphed report on the 
status of District Procurement Order No, 27, accompanied 
by a sample of the order, the Colt automatic pistol caliber 


45. 


small arms division, all accompanied by samples, followed 


Similar reports on other procurement orders in the 


in a continuous stream until the stage of the banquet hall 
took on the appearance of an embryonie arsenal. 

Not all reports of committees can be rendered by tele- 
graph as was done at Bridgeport for even telegrams ean 
become monotonous, but at least there was the originality of 
the thing which is bound to stimulate interest. 

Those in charge of meetings during the coming winter 
might put their wits together and think out worth while 
ideas of this sort. Too often the somber drone of statisties, 
requirements, calibers and ranges is conducive to sleep dur- 
ing the long winter’s evening that otherwise might be ex- 


tremely instructive if interspersed with an oceasional laugh. 


— —_<> 


‘THE keynote address at the annual meeting of the As 
Hon. 


Crowell, our President, took oceasion to remind 


sociation sounded a significant note when 


Benedict 


very 


members of the Association that there is 
Timely Doctrine nothing contradictory between the aims 
Well Stated and purposes of our organization and the 
present international situation looking to 


Mr. 
served the very wide publicity it received in the press 


naval disarmament. Indeed Crowell’s statement de- 


when he said that the Army Ordnance Association is for 


peace always, does not favor huge threatening armaments 
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is not militaristic and is not a group of war lords. “But we 
believe,” he said, “that until humanity is made over, until 
jails and prisons are erased from our daily life, until the 
policeman has disappeared from our streets, there will be 
the necessity for adequate preparedness against war. Until 
peace negotiations have proved themselves as lasting as the 
history of man has proved resort to arms to be a fact, we 
believe that reasonable preparedness is one of the most as- 
suring guarantees of peace.” 

Senator Hiram Bingham, President of the National Aero 
nautie Association, likewise stressed an important point in 
his referenee to the correlation of aireraft and antiaireraft 
defense. He stated what we believe to be the basic theory 
when he referred to the important place antiaireraft arma- 
ment holds for coast defense purposes. It is not difficult to 
imagine a situation where attacking forees having alluded 
both aireraft patrols and naval batteries might attempt a 
landing on our shores. In such an eventuality the anti- 
aircraft armament would be indispensible. Having served 
in an important capacity in the Army Air Corps during 
the World War, and with his interest in civilian aeronautics 
as President of the National Aeronautic Association, we 
believe that he represents a majority viewpoint in placing 
such importance upon the necessity for antiaireraft defense. 

General Williams’ address, which due to lack of time was 
not given in full but which is published in its entirety in 
this issue of ARMy ORDNANCE, is another indication of the 
progressive spirit with which all ordnance problems have 
been handled under his leadership. Each year since the 
World War he has presented the country a record of sound 
advancement of army munitions performed by the vast 
organization of which he is head. The actual work as 
visualized in the new matériel—guns, ammunition, automo 
tive vehicles, and the rest—is proof enough of this, not to 
mention the even larger task of current supply and issue 
to the services which goes along apace. We feel, in view ot 
General Williams’ masterful performance during the war 
and his fine record sinee, that all members will seeond Mr. 
Crowell’s reference to General Williams as “the greatest 
Chief of Ordnance in the history of our Country.” 

Mr. Harold C. Smith, speaking for the metal trades and 
their willingness to coéperate in industrial preparedness 
matters, gave additional evidence of the whole-hearted in- 
terest our manufacturing organizations and primarily the 
metals industries have in the problems of national defense. 
Theirs is a great responsibility, and that they are measur- 
ing up to it in so splendid a way is proof not only that 
these industries are alive to the importance of the project 
but that the project itself is bound to meet with suecess 
when it has sueh active and willing interest. 

—___<> 
FFOR two days a group of industrial leaders representing 
fourteen ordnance districts and their staffs were as- 
sembled in Washington during the early part of October 
for their annual meeting. Much time 
Ordnance District was given to conferences, discussions 
Chiefs Meeting with officers in charge of the work in 
Washington, and plans for earrying 
on the surveys and allocations of orders in the several 
districts. 

That such gatherings are most helpful and even neces 

sary goes without saying. First of all the National Defense 


Act imposes upon the supply services of the Army, of which 


the Ordnance Department is one, the obligation of indus- 
trial mobilization. With the obligation is the knowledge 
that the problem is an ever changing one. These gentle- 
men are perfecting a plan which requires constant thought 
and application. That they are willing to devote their time 
and thought to it is most gratifying, and there is every 
reason to believe that their work has found and continues 
to find full application in their contaets with industry. In 
defense matters especially, no plan is so planless as an 
obsolete one. In their endeavors to earry out the National 
Defense Act the country owes them a debt of gratitude for 
what they have done and what they are continuing to do 


so enthusiastically. 


T HOSE of us who feel that not enough money is being 
spent on national defense in America may find consola 
tion in the fact that we have companions in misery abroad. 
Apparently the same policy of retrench 
Much the Same ment is in decided vogue in England. The 
in England execution of present policy has induced 
the editor of the conservative Army, 
Navy and Air Force Gazette to state rather plainly the 
effect of the present retrenchment in Great Britain. Sinee 
there is much of similarity on both sides of the Atlantie, 
his words may contain reasonable ground for mutual con 
dolence. 

“When there is no war the Treasury is naturally tempted 
to save on the Army, the Navy and the Royal Air Foree. 
This tendency is at its strongest in the early vears of peace 
after a great and exhausting war. The outbreak of peace 
is always followed by the expression of good intentions, and 
politicians progress from the eloquent emission of senti 
ments of amity with the entire world to a belief that war 
has ended for ever. Beeause of this habit we have begun 
each war at a disadvantage, with the national armed forces 
lacking adequate reserves of men and material. * * * * 

“A reduction in Army Estimates at the present time has 
special dangers. The Army is in a state of transition, as 
was the Navy in the early years of the present century. 
The introduction of the armored fighting vehicle is com- 
parable in importance with the introduction of the ‘dread 
nought’ type of vessel in 1906. The appearance of the 
‘dreadnought’ made necessary a complete remodelling of the 
Navy and a general rejection of old ideas. The armored 
fighting vehicle makes necessary a remodelling of the Army. 
New theories and new practices have come, yet it is not 
possible to save money by alteration or removal of certain 
of the older types of formations. It is generally acknow! 
edged that the Army of the future will be fully mechanized, 
but that day has not yet come. The experiments of the 
present time must be regarded as capital expenditure, but 
they are all necessary. Mechanization is expensive in its 
inception, but should produce many future economies, 
though that knowledge will not soothe Mr. Snowden in his 
search for easy money. Any restriction of the present 
series of experiments would be deplorable, as it might mean 
a loss to this country of the advantage gained by our lead 
With like 


minded friends abroad we sympathize as we can well do 


in the development of armored fighting forces.” 


from our own experience. The mechanized force of Great 
Britain is a pioneer in a branch of military develom 

the value of which transcends reckoning. Its pioneering 
performance is an incentive to a fuller use of motorization 


in the national defense. 
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The Limitations of Preparedness Initiative 
An Editorial 


[ T was Carlyle, Scottish essayist and historian, who after 

long research and investigation said, “Men have immense 
irresolution and inertia.” General Barrows, in an address 
incident to the annual meeting of the California Post, 
Army Ordnance Association, applies in masterful fashion 
the Carlylean theory of leadership to things military of our 
been and 


day. He praises our progress such as it has 


decries our inertia such as it is. On both seores he talks 
plainly and straight from the shoulder and what he says is 
true. The matter may bear further serutiny. 
Sluggishness is an affliction which few mortals escape— 
the chairman of the board is as susceptible of it as the 
puddler, the professional man as much so as the laborer, 
and the professional soldier possibly more than any of the 
rest. One must admit on all sides the tendency to groove, 


to settle down, to let well enough alone. 


MILITARY life produces such a tendency in a marked 

degree. Army regulations are a damper on initiative, 
they prescribe in infinitesimal detail the procedure that 
must be followed. Added to their inhibitions are the very 
nature of the work, the peace-time lack of general public 
interest leading often to antipathy. Routine and the old 
doctrines, sound and necessary though they be, are in 
themselves checks on military progress. Why, it would seem 
logical enough to conclude, should the Line of the Army 
keep its tactics in a constant state of flux when the wars 
of the past have proved their correctness? Why should 
the munitions designer scrap the tenets of years to try the 
untried and possibly fail? Why should the commercial 
manufacturer instruct himself in new methods of produe- 
tion when ‘‘during the war we did it this way,’’ believing 
that in another war he or his successors will repeat the pro- 
If there 
are so many in industry who do not bother much about 


cess in detail? Well, there is every reason why. 
such matters, if there are few of the line and staff not 
afflicted with the professional inertia of which General 
Barrows speaks, then unless inertia is checked and remedied 
our whole system of military and industrial preparedness 
can become afflicted with dry rot and gradually revert to 
a mere cadaver. 

Unqualifiedly we say, as General Barrows implies, that 
the technical branches of the Army are less afflicted with 
symptoms of inertia than the Line. In the field of muni- 
tions our progress is entirely creditable in weapons, aireraft 
and communications. We have kept apace with the pro- 
gress of the machine age. As to matériel, we seem to be 
well ahead of our tested ability to use it. Our designs, our 
manufacturing plans and our supply organizations have 
their problems well in hand. Our tactics should be based 
upon the capabilities of our latest airplanes, our newest 
guns, our most modern vehicles and our latest communiea- 
tions. When these lag behind, then our defense program 
is out of balance and General Barrows’ plea to eradicate 
professional inertia should be headed. After all, no mili- 
tary improvement is complete until its tactical advantage 


is utilized. 


WE may be permitted to refer particularly to ordnance 

in this regard. It shows few evidences of professional 
inertia. As we have said, the designer may hold to tradi- 
tions against all odds and still but exemplify an average 
human trait. But when, for instance as General Williams 
brought out in his address at Aberdeen, the very latest 
technique of welding processes as used in industry is being 
applied to gun manufacture with resultant economies and 
improvements, with this as one of many indicia, it cannot 
be said that inertia is rampant. 

Again, during the current month a series of conferences 
is being held on the part of Ordnance Officers and the 
Ordnance Automotive Advisory Committee, a group of 
leading experts of the Society of Automotive Engineers, 
for the study of commercial automotive processes of manu- 
facture and their application to ordnance automotive prob- 
lems. Only recently similar conferences with the Ordnance 
Ammunition Advisory Committee, another civilian group, 
were held. Likewise the constant conferences with the many 
industrial executives and organizations that are a part of 
the Ordnance District system. With such an exchange of 
ideas constantly at hand, the probabilities of inertia are 
small. They may tarry at the drafting board or the lathe 
but they do not find place in the broader problems. 

The same we believe applies to other technical branches. 
Aireraft, chemical warfare and communications are alive 
to civilian progress in related fields, and that progress is 
applied wherever possible to military uses. Allowing for 
the inertia inherent in us all, we cannot say that technical 


advancement is much impeded by it. 


FOR the Line of the Army a word may be said. In major 

operations it is severely handicapped. Certainly it should 
develop tacties utilizing the newest advancements of ma- 
tériel, but it is extremely difficult under the limitations im- 
posed, Our the continental 
United States and in the possessions; actual tactical man- 
euver on a large seale is difficult. More than that there is 


only the merest chance that new developments can be pro- 


troops are scattered over 


duced on a seale sufficiently large for general trial. Greater 
too is the demand for economy under which a real maneuver 
of great bodies of troops is impossible. 

Inertia in matters of the acceptance of new principles 
based on new developments can be overcome entirely by 
coéperation. The Army as a whole must know what it 
wants and must know definitely. Once it does and there- 
after if it retains an open mind and the will to progress, 
realizing that the producing agencies have only one purpose 
and that to give it the best of everything it wants, there is 
If a stagnant tradition holds 
back the full application of this this 
progress to the defense services as a whole, then General 


little room for improvement. 
willingness and 
Barrows’ words stand not against any one individual or 
organization within the Army but against us, the people. 
In the final analysis the national defense is as efficient or as 
to make it. 


direct result of our own. 


inefficient as we want Its inertia may be a 
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The Deterioration of Mecury Fulminate When Stored 
Under Water 
RIOR to the World War the amount of mercury ful- 
minate in storage was usually sufficient for current 
use only, but after the Armistice the War Department had 
a large surplus of this material on hand. Therefore it be- 


si 


Normal Crystals of Mercury Fulminate. 





came an urgent matter to provide facilities for storage of 
this amount of explosive. On account of its sensitiveness, 
when dry, to blows or friction, mercury fulminate is kept 
under water when in bulk storage. The question arose as 
to how long mereury fulminate would remain stable under 
such storage conditions. 

G. S. Heavens (J. 8. C. I, 1919, Vol. 57, p. 144) states 
that mereury fulminate is partly decomposed by hot water; 
yellow basie salts being formed by hydrolysis. According 
to W. R. Miller (Memorial de l’Artillerie Francaise, Vol. 
4, p. 4), solution of mereury fulminate in boiling water is 
accompanied by partial decomposition and the formation of 
some fulminurate (C3H3N303)2 Hgs. The same writer also 
makes the statement that mereury fulminate is not stable 
in any solvent if contact is prolonged sufficiently. The 
decomposition in hot water described above has been con- 
firmed by work at Picatinny Arsenal. After heating mer- 
eury fulminate and distilled water for four weeks at 50° C., 
a yellow decomposition product was found present. Heat- 
ing over-night in distilled water at 70° C. eaused mereury 
fulminate to deteriorate from 98.63 to 90.23 per cent purity 
with the formation of the usual yellow decomposition 
produet. 

The above information being of limited applicability to 
the work at hand, experimental storage tests were begun in 


1921. In service storage of mereury fulminate, 150 pounds 
are placed in a heavy canvas bag suspended in the center 
of a eask and surrounded with sawdust saturated with 
water. The place of storage is usually a eave in which the 
temperature during the winter does not reach the freezing 
point of the water in the cask and a fairly low tempera- 
ture obtains throughout the summer. These conditions were 
simulated in the experimental work deseribed herein. Por- 
tions of about one pound of mercury fulminate, manu- 
factured in 1918, were stored under several types of 
water, 1. e., distilled water, sea water, alkaline water high 
in carbonates, and alkaline water high in sulphates, Chem- 
ical and physical tests were made annually, the results of 


which are given in table herewith. 


‘, 
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Crystals of Mercury Fulminate Showing Etchings 
by Salt Water. 
ANNUAL Test RESULTS OF MercuRY FULMINATE IN 
STORAGE AND UNDER WATER OF SEVERAL TYPES 


Alkaline Alkaline 
High High 


Nature of Water Dis- Sea in Car- in Sul- 
tilled Water bonates phates 
1921 99.56 99.56 99.56 99.56 
Determination 1922 99.10 99.42 99.30 99.19 
of Mereury 1923 98.89 91.12 99.05 98.75 
Fulminate 1924 98.78 86.25 93.65 98.78 


1925 98.85 85.85 96.35 98.52 
3 


1926 98.26 §$2.05 95.82 97.7: 

Sand Test—Sand 1923 37.7 34.2 37.1 37.7 
through 30 mesh 1924 37.4 5.6 36.8 37.3 
crushed by one 1925 36.6 1.0 36.0 36.4 
eram. 1926 35.4 3.9 «i 38.5* 


*These values are slightly high due, no doubt, to unavoid- 
able variations in the sand test 

Evidently deterioration under distilled water takes place 
but at a rate so slow that at the end of eight years the 
specification requirement of 98 per cent purity was still 
met. Sea water causes extremely rapid deterioration, car 
bonate water less, and sulphatic water almost approximates 
distilled water. The last is to be expected, sinee the sul- 


phate ion is comparatively nonreactive. Except in the 
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A SPECIAL EXCAVATOR FOR 
SPECIAL CONDITIONS 
The Class 230 —6 yard Dragline 


Aiter 12 years of continuous operation, during wh'ch 
time numerous improvements have been made and de- 
sign and reliability thoroughly tried, Bucyrus-Erie 
Company now offers the long-range, Class 230 drag- 
line as the only machine specially developed to meet 
the present day large production, low-cost require- 
ments where operations must be handled over soft and 
swampy ground. 

With standard equipment of 150 foot boom and 6- 
yard bucket, the Class 230 can be equipped with steam 
(coal burning or oil burning), Diesel-electric, or elec- 
tric power. 

Although a light machine. the Class 230 has all the 
sturdy reliability for which Bucyrus-Eries have be- 
come famous the world over. 


Bucyrus-ERIE COMPANY 


Plants: South Milwaukee, Wis.; Erie, Pa.; Evansville, Ind. 
General Offices: South Milwaukee, Wis. 


W UNITS OF ~ 
Union Carbide and Carbon Corp. 


The Linde Air Products Company 
lijqa Linde Oxygen, Nitrogen and other Atmos- 
pheric Gases 























The Prest-O-Lite Company, Inc. 
Prest-O-Lite Dissolved Acetylene 
Oxweld Acetylene Company 
Oxweld Oxy-Acetylene Welding and 
Cutting Apparatus 
Union Carbide Sales Company 
Union Carbide 
National Carbon Company, Inc. 
National Carbon Electrodes, Eveready Dry 
Cells and Flashlights 








Electro Metallurgical Sales Corporation 
Electromet Ferro-Alloys 


Haynes Stellite Company 
Haynes Stellite 
Carbide and Carbon Chemicals Corporation 


Organic Chemicals 
Units of . 


UNION CARBIDE AND CARBON CORP. 


General Offices: 30 East 42nd Street 


New York, N. Y. ¢ 











case of mereury fulminate in storage in sea water, the con- 
tents of thiosulphate insoluble matter and free merew_ 
were at all times well within the specification requirements 
of 2 per cent and 1 per cent, respectively. The effeet of 
the sea water was to increase the insoluble matter to as 
high as 6.87 per cent and the free mercury to 1.25 per cent. 

If the above data for purity and for brisanece as deter- 
mined by the sand test are plotted against time for each 
type of water, it is noted that the deterioration in purity 
is practically a straight line function in each ease. The 
rate of deterioration depends on the type of water. The 
effect on the brisance is approximately the same. Evi- 
dently no deterioration took place during the first year in 
any one of the storages. During the second year the effect 
of sea water on fulminate became apparent in the de- 
creased purity, and this was found to be accompanied by 
a decrease in brisance. During the subsequent years the 
deterioration of fulminate under sea water was evident in 
both analysis and sand test, but this was too slight with 
the other waters to be reflected accurately in the sand test. 
The attached photomicrograph shows the mereury ful- 
minate crystals etched by the sea water. These conclusions 
can be applied practically. If storage is to be made on a 
seacoast, precautions should be taken to avoid the use of 
fresh water contaminated by sea water as the result ot 
tides. The underground waters of limestone regions should 
be avoided. The sulphatic waters of the west present no 
problem in use. Storage should always be made under as 
pure water as possible, rain water being the practical an- 
swer to this. 

W. T. INGRAHAM, 
Picatinny Arsenal, 


New Bomb-aiming Apparatus 
;. XPERIMENTS are being carried out at the Army Air 


Corps’ experimental laboratory at Wright Field, Ohio, 


with a view to the development of a bomb-aiming apparatus 
which will greatly increase the accuracy in dropping bombs 
from airplanes. 

The device will be on the order of an aiming apparatus 
whieh will enable the pilot to determine more accurately 
the methods and time by which the projectile may be 
dropped. 

The existing bomb-aiming apparatus is fairly accurate. 
It is built along the side of the fuselage of the plane and 
has adjustable parts which ean be set for the desired ranges 
aecording to the elevation, speed and drift. It is possible 
with devices now in use to hit the outline of a battleship on 
the ground with a large percentage of accuracy from an 
elevation of from 4,000 to 5,000 feet. If the bomb lands 
within 20 feet of the target it is counted as a hit, but 
vreater accuracy is desired. 

The Army Air Corps has also worked toward the per 
fection of bomb-releasing devices. The instantaneous re- 
lease of the projectile on the instant the pilot touches the 
release button has been the main field for improvement, as 
such devices have little to do with the accuracy with which 
the bomb is sent toward the target. 

The pilot has to fly straight and make proper allowances 
for speed, elevation, drift and range when aiming the bomb 
end improvement in aiding this is the objeet of present 


experiments. 
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To Test New Pursuit and Observation Planes 
7 ESTS are soon to be started, according to Assistant 

Secretary of War F. Trubee Davison, to determine the 
performance and military value of two-place pursuit planes 
and three-place, twin-motored, long distance observation 
aircraft. At present, all Army pursuit is of the single 
seater type, while observation ships have only one motor 
and carry crews of two. 

“The tactical usefulness, as well as flight performance of 
these new types must, of course, be thoroughly tested be- 
fore we can determine how they fit into the air defense 
program” said Mr. Davison. “It will be some time before 
the planes are ready and even more time will lapse before 
trials will have been completed. We are, however, ex- 
tremely hopeful that the experiments will result in the de- 
velopment of new branches of pursuit and observation avi- 
ation and increase the efficiency and effectiveness of our 
Army air defenses. 

“The new pursuit plane, instead of carrying only one 
man and two machine guns, will carry two men and three 
guns. It is believed to be capable of greater speed and 
greater ceiling than types now in use. Just how extensively 
the development of two-place pursuit planes will affeet 
present pursuit tactics remains to be seen, but it is worth 
while to point out with great emphasis that the rear gun 
should eliminate the most defenseless spot in pursuit flying. 
So far, the aim of a pursuit pilot has been to get on the 
tail of his pursuit opponent in order for him to sign the 
latter’s death warrant, because at present the only pursuit 
weapons are the forward shooting machine guns in the 
nose of the ship. With a gun covering the rear of the 
plane the situation changes as the rear gunner can put up a 
strong defense and make the position of the attacking pilot 
extremely unhealthy. 

“The bi-plane pursuit plane is no larger than the present 
singleseater. The gunner is placed in a small compartment 
with his back to the pilot and is protected from the blast of 
the propeller by a windshield. Unlike the rear gunner in 
observation planes, he does not stand up in order to handle 
his weapon, but is seated with his eves almost flush with the 
edge of the cockpit. Fixed to a low post on the fuselage 
is a machine gun which covers and protects the rear of the 
plane. It is not possible at this time to discuss the equip 
ment or performance of the new ship nor the specitie uses 
to which it may be put, for various reasons dictated by 
policy and also because it is an experimental type which we 
do not as yet know a great deal about. 

“As for the new long distance reconnaissance plane, that, 
too, is a distinet novelty in Army Air Corps equipment in 
more than one respeet. It is a monoplane equipped with 
two powerful motors and is designed to flv or climb on one 
engine. So far our only monoplanes have been in the eargo 
class. The new observation craft is also believed to have a 
wider cruising range and higher speed than observation 
planes now in use. 

“These ships carry erews of three men in tandem 
observer, pilot and gunner. The observer is located in the 
front cockpit and on account of the monoplane design he 
has exceptionally good visibility in all direetions. The 
plane will be equipped with a powerful long range radio 
set so that it will be in constant communieation with its 


ground station and able to make continuous reports on 
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© esttus adds 


the Connor .. 


to the Squadrons of the Air 


NURTISS Fledgling is the Navy’s 
Cc standard training plane. Curtiss 
Hawks and Falcons make up many of 
the fast pursuit and observation squad- 
rons in both the Army and the Navy. 

Now — Curtiss adds Condor .. . the fast- 
est heavy bombardment plane developed 
in any country. 

The Condor is of the same remark- 
ably high standard as all other Curtiss 
products. For it has behind it Curtiss’ 
magnificent 25-year record in the en- 
gineering and building of this country’s 
leading war aircraft and engines- 
Curtiss Aeroplane and Motor Co., Inc., 
Garden City and Buffalo, N. Y. 


CURTISS AEROPLANE 
AND MOTOR CO. 
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Shovels, Back Diggers, Cranes, Draglines 


Steam, Gasoline or Electric Powered 
44 yard to 1% yard capacity 


10 to 20 Ton Locomotive Cranes 
Underground Mining and Tunnelling Shovels— 
Air or Electric 
THE THEW SHOVEL COMPANY 
LORAIN, OHIO 
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_ Lynchburg Foundry 
Company 


Lynchburg, Virginia 


MANUFACTURERS OF 


CAST IRON BELL & SPIGOT WATER 
AND GAS PIPE 


Water and Gas Fittings 


CAST IRON FLANGED PIPE 


Flanged Fittings & Flanges 
Cement Lined Pipe 


Motto: SERVICE 


You get what you need 
when you want it. 











what the crew observes. The ship will also carry apparatus 
for day as well as night photography. Machine guns will 
be mounted in the front and rear cockpits. 

“Observation is a highly important branch of military 
aviation. The observation plane is not alone the ‘eyes of 
the Army’ but also the eyes of its brother outfits—bombard- 
ment and attack. On account of the impossibility of de- 
signing any single type of observation airplane which 
fully meets the many and varied observation needs, we 
deem it highly essential to take steps to test types of obser- 
vation aireraft suitable for all occasions and it is in eon- 
formance with this aim the new planes are being acquired.” 


Ordnance Department Will Test Carden Loyd Light 
Armored Vehicle 
‘THE Secretary of War has approved the reeommendation 

of Maj. Gen. C. C. Williams, Chief of Ordnance, U.S. A., 
for the purchase of one Carden Loyd light armored vehicle 
from the Vickers-Armstrong Company. 

This vehicle will be developed as an infantry earrier of 
the mechanized force. In all the studies of the mechanized 
force one of the principal vehicles from the point of view 
of the infantry component has been such a vehicle. It is a 
low, cross-country machine, intended to transport half an 
infantry squad or half a machine-gun squad with its guns 
and ammunition, The War Department plans for the 
mechanized force, which were approved in principle some 
time ago, listed such a vehicle as one of the most important 
items for development. For a long time also the infantry 
has sought some mechanical vehicle which would replace 
the mule and the cart in the transportation of its machine 
guns and special weapons. The plans for the mechanized 
foree visualized that if such a vehicle were developed for it, 
it would also be a step toward the possible solution of its 
problem for divisional infantry. 

The characteristics of the Carden Loyd light armored 
vehicle are its small size, low target, light weight (about 
3,000 pounds), and its combination of mobility on tracks 
across country or on wheels on the road. It is powered by 
a commercial engine and has a type of track which is the 
result of several years of experimentation. 

It is expected that the acquisition of this vehicle will be 
an undoubted step forward in the development for any 
mechanized foree in our Army. 

The Carden Loyd weighs from 3,000 to 6,000 pounds, is 
8 feet one inch long, 5 feet 7 inches wide, 4 feet high, has 
a maximum speed of 28 miles per hour, 3 gear speeds, is 
engined by a Ford Model T engine of 30 horsepower, has a 
capacity of two men and one machine gun and ammunition, 
a cruising radius of 100 miles, and has an armor thickness 
in front of .35-inch and on the sides of .24-inch. 


New Ammunition for 75-mm. Mortar 

NJEW ammunition for the 75-mm. infantry mortar has 

just been developed by the Ordnanee Department and 
has proven successful in recent trials. The ammunition is 
characterized by a tail-like projection at the base of the 
projectile, having on its end a number of vanes. It also 
has the general appearance of an aerial bomb. The tests 
which have been conducted by the Infantry Board at the 


Infantry School at Fort Benning, Georgia, have been so 
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eratifvying as to bring about a decision to manufacture a 
number of mortars with the necessary ammunition for an 
extended service test. 

Following the World War, a 75-mm. rifled mortar was 
developed for infantry use. The mortar, although satis- 
factory, had two undesirable characteristics, namely a mini- 
mum range of 600 yards, and the tendency of the projectile 
to excessive and variable drift. In an effort to correct these 
troubles, the Ordnance Department developed the vaned 
projectile which is used in the same 75-mm. infantry mor- 
tar having a smooth bore. Recent demonstration firing with 
the new ammunition before the Infantry Board at Fort 
Benning, Georgia, indicates that a minimum range of 300 
yards can now be obtained and that the objectionable drift 


of the projectile has been eliminated. 
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Elements of Business Finance. 
New York: Prentice-Hall, Ine. 
W RITTEN for the sole purpose of providing a text for 


the use of colleges or universities in a course on Busi- 


By Joseph H. Bonneville. 
£5.00. 


ness Finance, the author has nevertheless succeeded in pro- 
dueing a book of universal appeal on this subject for all 
slight 
In a lueid and readily comprehensible 


who have some background in economies and ae- 
counting principles. 
style Professor Bonneville describes the process of promot- 
ing a business, the various forms of organization it might 
take, with special emphasis on the corporate form, the 
characteristics of stocks and bonds in considerable detail, 


and other phases of financial organization, 


Field-Marshal Ear] Haig. By Brig. 
C. 0. G., D. &. O., M. P. 
Suchan. New York: 
$6.00. 

‘THE author of this biography served as one of Marshal 

Haig’s prineipal staff officers in India, at Aldershot and 


Gen, John Charteris, 
With a foreword by John 


Charles Seribner’s Sons. 1929. 


in France. While it is yet too early to expect a final and 
fully authoritative estimate of Haig, when written it must 
be based on first hand and contemporary works such as 
General Charteris’ excellent book. 

The author’s admiration for his chief, while evident, is 
well restrained and the book leaves one with a picture of a 
thoroughly human being. One is particularly impressed 
with the fact that, as in Grant’s ease, it was ruggedness of 
character singleness of rather than genius 


and purpose 


man of 
He 


was a soldier through and through with an exceptionally 


that made Haig a successful leader. Haig was a 


few words, few intimate friends and few avoeations. 


strong character, an intense devotion to his profession, 
and high ethieal and moral standards. His devotion to 
duty is particularly shown by his submission to the Cabinet, 
freedom from intrigue and lack of political activity; it is in 
marked contrast to his contemporary and partial antithesis, 
Field Marshal Sir Henry Wilson. 


“Lhere 25 20 


satisfactory substitute 
jor an 


Orthophonic Victrola 


Once you hear the Orthophonic Victrola, any other 
reproducing instrument seems inadequate by comparison. 
It has that full rich tone combined with resonant depth 
of volume achieved only by exclusive Victor principles 
of reproduction. 

Ask your nearest Victor dealer to play you the latest 
Orthophonic Victor Records on the new Orthophonic 
Victrola. Only then will you appreciate its absolute 
fidelity of performance. It is as if the artist, the orches- 
tra, or the band were right in the room, singing or 
playing to you and your friends. See your dealer—today! 


ictrola 


The New 
Orthophonic 


VICTOR TALKING MACHINE CO CAMDEN, N. J., U. 8. A. 
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Briggs Manufacturing Co. 
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In the Brass and Copper Business 


A NEW TRADEMARK 


This distinctive figure of the bronze age (illustra- 
tive of the Chase), is the new mark of the Chase 
Brass and Copper Co., Incorporated. 





You are going to see a great deal of it. This 
new chase mark will be used on all our shipments of 
Brass and Copper products such as Sheet, Rod, Wire, 
Tubing, Stampings, Screw Machine Products, etc. 


See that your supplies in Brass and Copper bear 
the Chase mark—the sign of a good product. 


Chase Brass & Copper Co. 


Waterbury, Connecticut 


CHASE 


New York Newark Rochester Boston Philadelphia Pitts- 
burgh Cincinnati Chicago Cleveland Detroit St. Louis 
Baltimore New Orleans Dallas San Francisco Los Angeles 
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V¢, HAT the self-starter did for easy starting, 
what balloon tires did for easy riding, what 
hydraulic four-wheel brakes did for easy 
stopping—the new Chrysler Multi-Range 
(transmission and gear shift) does for easy 
handling — — And what it accomplishes in 
advancing all-around performance is revolu- 
tionary. There is nothing else like it—nothing 


else near it —Treat yourself to a new thrill. 


mcs CHRYSLER 


Ge CHRYSLER MOTORS PRODUCT 


The author has been notably successful in so describing 
Haig’s campaigns on the Western Front as to make the 
strategic and major elements of his operations stand out 
clearly in logical and chronoligical order unconfused by the 
many local attacks and the day-to-day fighting. Very few 
writers on the World War have achieved this. The author 
shows well that Haig was badly handicapped by political 
interference and by the Cabinet’s insistence on spreading 
the British efforts over many parts. Further, like nearly 
all the generals in the World War, his plans were often 
mired in execution by the vastness of the forees he handled; 
in the next war smaller mechanized forces will restore to 
warfare the opportunities for brilliant maneuver so 
characteristic of the military genius. 

It is altogether a very valuable work on one of the 
great captains of all time and will hold the reader’s interest 
easily. While the author is concerned principally with 
Haig, the leader, enough details of his life are given to 
make one know him. The book contains illustrations, maps 


: , 
and an index. 


Introduction to Crystal Analysis. By W. H. Bragg. New 
York: D. Van Nostrand and Co, 1929. $4.25. 


‘THE evolution of human intelligence has been a pro 

gression in the understanding of the facts of nature. 
Civilization has been built upon the useful exploitation of 
this knowledge. The bold coneept of Prof. Laue that 
X-rays can be diffracted by the geometrical arrangements 
of the atoms in crystals marked a real step in evolutionary 
progress. The Braggs, father and son, have taken a fore- 
most position in interpreting Laue’s discovery for the bene- 
fit of civilization. Their book, “X-Rays and Crystal 
Structure,” remarkable for its simplicity and clarity of 
expression, opened new vistas to the imaginative thought of 
millions and gave the world of physical science a new tool 
of research. 

We have now from the hand of Sir William a new book, 
a fit companion to its predecessor. In the previous book he 
has pictured for us atoms and molecules as the ingredients 
from which he, with magical skill, constructs the unit cells 
of the erystalline solids of nature. In the new book he 
presents us with analytical methods by means of which the 
spots or lines in a diffraction pattern may be interpreted in 
terms of atom spacings and locations. His presentation 
for the most part is charaeteristically lucid and his 
diagramatie illustrations of concrete examples are wonder- 
fully instructive. 

Much of his material reflects his own scientific contribu- 
tions, but he has drawn also generously upon the voluminous 
literature that has grown up sinee the presentation of his 
first book. He recognizes work done in America in apply- 
ing X-ray analysis to industrial problems. The survey of 
such applications is fairly complete but emphasizes the 
fact that this field has as yet been but little developed. 
Particularly the results achieved with metals, although 
important, rather point the way for future work than 
mark any completed development. The rapidly increasing 
importance and complexity of mechanical structures is 
causing engineers to be more and more eoncerned with the 
physical properties of their materials of construction. They 


are demanding ever higher standards of strength, endurance 
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and dependability. Many industrial laboratories in this 


country and abroad are sensitive to this demand and are 
turning to X-ray methods of analysis in the hope that they 
may assist in solving some of the problems involved in 
meeting it. For the men in these laboratories Professor 
Braggs’ book will fill a real need. It is to be regretted 
that the chapter on meta!s could not be more comprehensive 
for the benefit of such workers. It is to be hoped that the 
present book will be followed by later editions in which 
the accumulation of new data will make possible a large 
expansion of the parts devoted to industrial applications, 
in particular as they relate to materials of construction. 


Three Persons. By Sir Andrew Maephail. New York: 
Louis Carrier & Co. $3.50. 

HIS is an account and an estimate of three of the 

War’s big reputations—Sir Henry Wilson, Colonel 
House, and Colonel Lawrence. Each has published his 
memoirs. 

Sir Andrew not only mercilessly conviets Sir Henry 
Wilson by his own words from his published diary but he 
bitterly assails him for considering the war as a game. 
“English soldiers have never been gifted in this form of 
intelligence and our high command was bereft of that most 
decisive instruction. Paschendale was the result.” 

With Colonel House, Sir Andrew is far gentler. He 
states “When Woodrow Wilson took upon himself the 
good of humanity, the management of the world, Colonel 
House was compelled to assume the government of the 
United States and in moments of stress to assist in the 
larger operation as well.” He attributes no mean motives 
to Colonel House but he simply misunderstood. He never 
fully comprehended the tremendous impetus behind a great 
war. The propriety of leaders of industry having to con- 
sult in seeret with a private person is questioned. 

Lawrence of Arabia is shown as an artist in addition to 
his other qualities. The war in Arabia was a minor war. 
Victory came on the western front so Lawrenee’s achieve- 
ments were not British victories. If he seemed to shrink 
from publicity, he sueceeded admirably in obtaining it. 

Sir Andrew’s method is strong but it is refreshing to 
get clear of the disillusionment that hovers over these three 
persons who bulked large in the news but who had little 


to do with the final outcome of the war. 


The Bridges of Pittsburgh. By Joseph White and M. W. 
von Bernewitz. Pittsburgh: Cramer Printing and 
Publishing Co. 1928. 

[N addition to the forty-three large river bridges over 

which more than 150 million tons of freight in trains and 
under which glide more than 30 million tons of raw ma- 
terials and finished products pass annually, there are nearly 

500 smaller structures which go to make up Pittsburgh 

and its environs, “The region of bridges.” 

Messrs. White and von Bernewitz present in this elabo- 
rately illustrated volume a compact and simple record 
designed to stimulate wider knowledge and recognition of 
the bridges of Pittsburgh “conceived by farseeing citizens, 
promoted by progressive public, railroad and industrial 
officials, designed by skilled architects, constructed by en- 
terprising steel-making and bridge-building companies, and 
erected by fearless workmen.” 
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Divides, Multiplies, Subtracts 
as easily as it 


ADDS 


Monroe CALCULATING MACHINE Co., 
INCORPORATED 


ORANGE NEW JERSEY 
Branch Offices in all Principal Cities 
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Westen Lunbaloy .22's 


(LUBRICATING ALLOY) 


Keep You 
and Your 
Gun 
Clean! 


They go into your gun 
clean and keep it clean. 
They're Free from _ Grease. 
Won't soil hands or pockets. Non- 
fouling. Protect the bore from rust, 
pitting and corrosion. The Lubaloy coating makes 
them gleam like gold. And above all, they give real 
championship accuracy. 


BRASS MILL DIVISION 


Highest quality Brass, Bronze, Phosphor Bronze, 
Nickel Silver; also special alloys for special purposes, 
supplied in rolls, sheets, strips, plates, circles. 
Stamped and drawn parts, fabricated from non-fer- 
rous alloys and supplied to other manufacturers. Our 
skilled technical men will gladly help solve your 
problems. 


WESTERN CARTRIDGE COMPANY 
East Alton, IIL, U. S. A. 


World’s Champion Ammunition 














ROBERTS & ROLLER 


BUILDING CONTRACTORS 


PHILADELPHIA 






















ABC of Aviation. New York: The Norman W. Henley 
Publishing Company. 1929. 
FOR some time past, there has been a demand for a 
simple work in everyday language, defining the princi- 
ples governing flying machines and airships. This book 
has been prepared by a recognized aviation expert for the 
benefit of young people and non-technical readers who wish 
a low priced, yet reliable introductory treatise to the study 
of aeronautics. While the matter included is a popular 
diseussion, general in scope, the reader will have no diffi- 
culty in seeuring a good basie knowledge of various air- 
craft types and why they fly. 

The study of aeronautics involves distinct types of ma- 
chines which operate on different principles so this treatise 
considers both lighter-than-air and heavier-than-air flying 
machines. A complete introduction prepares the reader 
for a proper understanding of the large possibilities of 
aviation, then various types of balloons and airplanes are 


deseribed and illustrated. 


Armaments Year Book. (Cieneva: League of Nations. 
1929. 
‘THE Armaments Year Book is published in pursuance of 
the decision taken by the Council of the League of 
Nations in July, 1923, and in conformity with principles 
laid down by the Council and the Assembly of the League. 
The present edition contains up-to-date monographs on 60 
eountries, both members and non-members of the League 
of Nations. 

The defense systems of the countries ineluded in the text 
are treated under three general categories: Ist, Army and 
Navy; 2nd, budget expenditure allotments; and 3rd, raw 
materials and differents products of importance for na- 
tional defense—this latter having been compiled in con- 
nection with Article 8 of the Covenant according to which 
the exchange of information between all states has to in- 
clude “The condition of such of their industries as are 
adaptable to warlike purposes.” 

Data included under “Armies” are (a) the supreme 
military authority and its organs; (b) territorial military 
districts; (¢) higher formations: army corps, infantry 
divisions, cavalry divisions, ete.; (d) arms and _ services: 
infantry, cavalry, artillery, ordnanee, ete.; (e) police 
forces: gendarmes, customs officers, ete.; (f) equipment 
required by various units; (g) system of recruiting; (h) 
budget establishment of the army and of the various arms; 
(i) Cadre, reeruiting, promotion and schools; and (j) 


preparatory military institutions. 


The Old Army, Memories 1872-1918. By James Parker, 
Brig. Gen., U. §S. Army, Retired. Philadelphia: 
Dorrance and Company, 1929. $4.00. 

‘THIS is a very interesting book, concerned mainly with 

the Army experiences of General Parker, but full of 
intimate glimpses of his Army contemporaries and others 
with whom his duties were concerned. It is interesting to 
consider the author’s experiences in Indian warfare and in 
the Philippines with those of his classmate, Major Gen. 

Hugh L. Seott, who has recently produced an excellent book 

dealing with his Army life. There is much in these books 

to inspire officers to endure hardships and adversity and to 


devote themselves wholeheartedly to the task at hand and 
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to take consolation in the satisfaction of duty well per- 
formed when praise and appreciation from those for whom 
they serve is seemingly lacking. 

Following his account of the earlier years of his Army 
duties the author devotes considerable space to the Spanish- 
American War and the Philippines. The characteristies 
of the various tribes with which he found himself and their 
modes of warfare are described in sufficient detail to quailfy 
the author as a thorough student of the problems en- 
countered there. Having thus shown his intimate knowl- 
edge of his subject General Parker then advocates that 
the United States fulfil its promises and grant these peoples 
self-government, a feeling that has many adherents. 

There is a note of sadness in the concluding chapter, 
that of the energetic Army officer being retired for age and 
forced to assume an inactive life when his heart is full of 
devotion for the service. It is believed, however, that the 
author should feel satisfied that in making these “Mem- 
ories” available to those officers who are to follow in his 


footsteps he is accomplishing much for the Army of today. 


Suicide Battalions. By Wendell Westover, Capt. 4th Ma- 
chine Gun Battalion, A. E. F. New York: G,. P. 
Putnam’s Sons. 1929. $5.00. 

CAPTAIN WESTOVER is a product of the Plattsburg 
Training Camp and served as an instructor in the First 

Officers Training Camp, finally accepting an appointment 

as a provisional 2nd lieut., Regular Army, rather than a 

commission as a captain in the National Army. 

He sailed for France in September, 1917 as a lieutenant 
in a provisional machine gun battalion. He served eight 
months as a platoon commander in “A” Company, then as 
Company Commander of “B” Company, 4th Machine Gun 
Battalion, 2nd Division (Regular) A. E. F. 

Captain Westover tells the story of the battalion in the 
making, the training behind the lines and in quiet sectors. 
In action at Chateau Thierry, Soissons, St. Mihiel, the 
Champagne and in the Meuse Argonne Offensive, he clearly 
portrays the duties of an officer of a machine gun company. 

Of especial interest to readers of ARMY ORDNANCE are 
his comments on the work of the 2nd Mobile Ordnance Re- 
pair shops: “There the Division Ordnance Repair Shop 
overhauled the guns with such expert efficiency that the 
gunners took increased pride in them and showed impatience 


for real opportunities for their use.” 





wMtatel Astor 


TIMES SQUARE NEW YORK CITY 















At the 
Crossroads of 
the World 





Headquarters while in New York—Special 
Discounts on Rooms to all Army Officers. 





See ee 
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STANDARD MANGanest STEEL PHYSICAL TESTS 
By RosertTWHUNT & Co-CHICAGO, ILL. 





} Amsco MANGANESE STEEL 
Test Bak Berore PULLING 
I= Square - 2 Between Marks 


p——<e—> 


SAME AS ABOVE 
PULLED But Nor Fracrurep 
TENSILE. STRENGTH: 1OZI00 Las. 

ELastic LimiT *50980 Les. 
ELONGATION In 2% 32.50 











PULLED UNTIL FRACTURED “ 
TENSILE STRENGTH=119170 Las. 
Evasric Limit+ 46570 Lss. 
ELONGATION Wn 2 55% 
| REDUCTION In ArEn-44.81% | 
& 3 
| “4 PSF) 
3 
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| Amsco Mangantst STEEr ; 
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AMERICAN MANGANESE STEEL CO. 


‘ hicago Heights, HMlinois 











The Medal of the 
Army Ordnance Association 


= 





Medal struck from bronze of captured cannon. 
Ribbon of grosgrain silk, scarlet, yellow and black. 
For sale to members only. Price $1.00. 
THE ARMY ORDNANCE ASSOCIATION 
The Mills Building 
WASHINGTON, D. C. 
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.... for protecting 
metal surfaces— 


EAGLE Sublimed 
BiurE LEAD 


. for all types 
of outside wood 
painting— 


EAGLE Pure 
Wuire Leap 


THE EAGLE-PICHER LEAD COMPANY 
Producers of Lead, Zine and Allied Products 
GENERAL OrFices CHICAGO 


Eleven Plants—Branches in Principal Cities 








Parts Cleaning 


| 
HETHER large or small, metal 

W parts and equipment can be 
cleaned best, the Oakite way. 

All oil, dirt, grease, old paint and 

similar deposits can be removed 

quickly, safely, and at low cost. 


Oakite Service Men are available in 
all industrial centers to give expert 
advice on ANY cleaning job. Write 
us regarding your cleaning problems. 
No obligation. 


Manufactured Only by 


OAKITE PRODUCTS, Inc., 14F Thames St.NewYork | 


OAKITE 


Industrial Cleaning Materials ana Methods 











Serving Civilization 


Vast quantities of Hercules Dynamite 
and Black Blasting Powder help to mine 
coal and metals, to quarry stone, to ex- 
cavate for construction projects, to clear 
and drain farm lands, and to make them 
produce more crops. 

Scores of industries make use of Her- 
cules Steam-Distilled Wood Turpentine, 
Hercules Wood Rosin, and Hercules Pine 
Oils, which are extracted from the wood 
of the long-leaf southern pine. 

We purify cotton linters and manu- 
facture Hercules Nitrocellulose for use 
in lacquers, leather cloth, photographic 
films, explosives, and other products. 

Hercules Sporting Powders for shot- 
guns, rifles, pistols, and revolvers are 
among the most popular. Many accu- 
racy records are made with them and 
they contribute to the pleasure and suc- 
cess of thousands of sportsmen. 


Hercules Powder Co. 


(Incorporated) 


WILMINGTON DELAWARE 




















THOMAS A. EDISON 
INDUSTRIES 


Invention — Experience — Service 


Manufacturers and Distributors of the 
Following Internationally Known 
Products 

EDISON Steel Alkaline Storage Battery 
EDISON Portland Cement 

EDISON Primary Battery 
EDIPHONE—Thomas A. Edison’s New 


Dictating Machine 


THE EDISONIC—Typifying 50 Years of 


Phonographic Achievement 


> 


THOMAS A. EDISON 
INDUSTRIES 


Laboratory and Main Works: 
New Jersey, U. S. A. 


ORANGE 























